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|. Citation and Requirements
A. Citation of Section of Clean Water Act

The Missouri Department of Natural Resources (MDMREsponsible for the implementation
and administration of the Federal Clean Water Adtlissouri. Pursuanto Section 40 CFR
130.7, States, Territories or authorized Tribestraubmit biennially to the United States
Environmental Protection Agency (EPA) a list of eraquality limited (impaired) segments,
pollutants causing impairment, and the prioritykiag of waters targeted for Total Maximum
Daily Load (TMDL) development. Federal regulatiai@ CFR 130.7 also requires States,
Territories, and authorized Tribes to submit to EPWritten methodology document describing
the State’s approach in considering, and evalu&xigting readily available data used to
develop their 303(d) list of impaired water bodi@e listing methodology must be submitted
to the EPA each year the Section 303(d) list is divnile EPA does not approve or disapprove
the listing methodology, the agency considers teéhodology during its review of the states
303(d) impaired waters list and the determinatmhst or not to list waters.

Following the Missouri Clean Water Commission apatpSection 303(d) is submitted to EPA.
This fulfills Missouri’s biennial submission reqaments of an integrated report required under
Sections 303(d), 305(b) and 314 of the Clean Watér In years when no integrated report is
submitted, the department submits a copy of itewide water quality assessment database to
EPA.

B. U.S. EPA Guidance

In 2001 the Office of General Counsel and the @f6€ Wetlands, Oceans, and Watersheds
developed a recommended framework to assist EFAnein the preparation of their approval
letters for the States’ 2002 Section 303(d) ligimsissions. This was to provide consistency in
making approval decisions along with guidance feegrating the development and submission
of the 2002 Section 305(b) water quality reports Section 303(d) list of impaired watérs

The following sections provide an overview of ERAegrated Report guidance documents from
calendar year 2002 through 2015.

The 2002 Integrated Water Quality Monitoring andéssment Report Guidance was the first
document EPA provided to the States, Territoriad, @uthorized Tribes with directions on how
to integrate the development and submission oR@@2 305(b) water quality reports and
Section 303(d) list of impaired waters.

The guidance recommended that States, Territonésathorized Tribes submit a combined
integrated report that would satisfy the Clean WAt requirements for both Section 305(b)
water quality reports and Section 303(d) list. PBO2 Integrated Report was to include:

! Additional information can be obtained from EPA’shsite:
http://water.epa.gov/lawsregs/lawsguidance/cwalgmitiance.cfm).
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» Delineation of water quality assessment units basetthe National Hydrography Dataset
(NHD);

» Status of and progress toward achieving comprebemrsisessments of all waters;

» Water quality standard attainment status for eassessment unit;

» Basis for the water quality standard attainmengmheinations for every assessment unit;
» Additional monitoring that may be needed to deteewater quality standard attainment
status and, if necessary, to support developmetataif maximum daily loads (TMDLS)

for each pollutant/assessment unit combination;

* Schedules for additional monitoring planned foreassnent units;

* Pollutant/assessment unit combinations still reqgiTMDLs; and

 TMDL development schedules reflecting the priordapking of each pollutant/
assessment unit combination.

The 2002 EPA guidance described the requiremermsruection 303(d) of the Clean Water
Act where states were required to describe the odelbgy used to develop their 303(d) list.
EPA'’s guidance recommended the states provide (Bscription of the methodology used to
develop Section 303(d) list; (2) a descriptionhas tlata and information used to identify
impaired and threatened waters; (3) a rational@dbrusing any readily available data and
information; and (4) information on how interstatanternational disagreements concerning the
list are resolved. Lastly (5), it is recommendeat t'prior to submission of its Integrated Report,
each state should provide the public the opportuniteview and comment on the
methodology.” In accordance with EPA guidance,dbpartment reviews and updates the
Listing Methodology Document (LMD) every two yearfhe LMD is made available to the
public for review and comment at the same timestage’s 303(d) impaired waters list is
published for public comment. Following the puldmmment period, the department responds
to public comments and provides EPA with a docunsentmarizing all comments received.

In July 2003, EPA issued new guidance entitled tance for 2004 Assessment, Listing and
Reporting Requirements Pursuant to Sections 3@3(@d)305(b) of the Clean Water Act.” This
guidance gave further recommendations about listfrRP3(d) and other waters.

In July 2005, EPA published an amended versioriledtiGuidance for 2006 Assessment,
Listing and Reporting Requirements Pursuant toi@ex303(d), 305(b) and 314 of the Clean
Water Act” (see Appendix A for Excerpt).

In October 2006, EPA issued a memorandum entiflgfdrimation Concerning 2008 Clean
Water Act Sections 303(d), 305(b) and 314 Integr&eporting and Listing Decisions.” This
memorandum serves as EPA’s guidance for the 2@@8tneg cycle and beyond. This guidance
recommended the use of a five-part categorizattbherse and that each state provides a
comprehensive description of the water quality géads attainment status of all segments within
a state (reference Table 1 below). The guidarsieddfined a “segment” as being used
synonymous with the term “assessment unit” usqaenious Integrated Report Guidance.
Overall, the selected segmentation approach shmutbnsistent with the state’s water quality
standards and be capable of providing a spati# $lcat is adequate to characterize the water
guality standards attainment status for the segment
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It was in the 2006 guidance that EPA recommendedadérs of the state be placed in one of
five categories described below.

Table 1. Placement of Waters within the Five Categies in the 2006 EPA Assessment,
Listing and Reporting Guidance

Category 1 | All designated uses are fully maintained. Datatber information supporting
full use attainment for all designated uses mustdresistent with the state’s
Listing Methodology Document (LMD). The departmenll place a water in
Category 1 if the following conditions are met:

* The water has physical and chemical data (at annoimi, water temperature
pH, dissolved oxygen, ammonia, total cobalt, anal twopper for streams,
and total nitrogen, total phosphorus and secchihdiep lakes) and biological
water quality data (at a minimuri, colior fecal coliform bacteria) that
indicates attainment with water quality standards.

* The level of mercury in fish fillets or plugs usked human consumption is
0.3 mg/kg or less. Only samples of higher tropénel species (largemouthj
smallmouth and spotted bass, sauger, walleye, erorfhike, trout (rainbow
and trout), striped bass, white bass, flatheadsta#ind blue catfish) will be
used.

*« The water is not rated as “threatened.”

Category 2 | One or more designated uses are fully attainectletst one designated use has
inadequate data or information to make a use atiim decision consistent with
the state’s LMD. The department will place a wateCategory 2 if at least one
of the following conditions are met:

e There is inadequate data for water temperaturedgdplved oxygen,
ammonia, total cobalt or total copper in streamasgess attainment with
water quality standards or inadequate data fof hiti@gen, total phosphoru
or secchi depth in lakes.

[7)

* There is inadequatg. colior fecal coliform bacteria data to assess attaimime
of the whole body contact recreational use.

e There are insufficient fish fillet tissue, or pldgta available for mercury to
assess attainment of the fish consumption use.

Category 2 waters will be placed in one of two salegories.

Category 2A: Waters will be placed in this catggbavailable data, using best
professional judgement, suggests compliance withenical water
quality criteria of Tables A or B in Missouri’s WatQuality
Standards (10 CSR 20-7.031) or other quantitahixesholds for
determining use attainment.

2 http://www.epa.gov/sites/production/files/2015dd¢uments/2006irg-report.pdf
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Category 2B: Waters will be placed in this catggbthe
available data, using best professional judgmeiggessts
noncompliance with numeric water quality criterfalables A or
B in Missouri’s Water Quality Standards, or otharqgtitative
thresholds for determining use attainment, andetidkesa are
insufficient to support a statistical test or taljly as
representative data. Category 2B waters will bemgihigh priority
for additional water quality monitoring.

Category 3

Water quality data are not adequate to assessfdahg designated beneficial us
consistent with the LMD. The department will placesater in Category 3 if dai
are insufficient to support a statistical testaqtialify as representative data to
assess any of the designated uses. Category Bswaliebe placed in one of twg
sub-categories.

Category 3A. Waters will be placed in this catggbavailable data, using best
professional judgment, suggests compliance witherigal water
guality criteria of Tables A or B in Missouri’s WatQuality
Standards (10 CSR 20-7.031) or other quantitativesholds for
determining use attainment. Category 3A waterkhweiltagged for|
additional water quality monitoring, but will bevgin lower
priority than Category 3B waters.

Category 3B. Waters will be placed in this catggbthe available data, using
best professional judgment, suggest noncompliartenumerical
water quality criteria of Tables A or B in MissosriVater Quality
Standards or other quantitative thresholds forrdgteng use
attainment. Category 3B waters will be given higiority for
additional water quality monitoring.

SN
a

)

Category 4

State water quality standards or other criteriggeaghe requirements of
Appendix B & C of this document, are not attainieat, a Total Maximum Daily
Load (TMDL) study is not required. Category 4 wateill be placed in one of
three sub-categories.

Category 4A. EPA has approved a TMDL study thareskses the impairment.
The department will place a water in Category 4Bath the
following conditions are met:

* Any portion of the water is rated as being in nttaiament with

state water quality standards or other criteriexgdained in
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Appendix B & C of this document due to one or maiserete
pollutants or discrete properties of the witand

 EPA has approved a TMDL for all pollutants that eaesing non-
attainment.

Category 4B. Water pollution controls requiredablpcal, state or federal
authority, are expected to correct the impairmera reasonable
period of time. The department will place a wateCategory 4B
if both of the following conditions are met:

* Any portion of the water is rated as being in nttaiament with
state water quality standards or other criteriexgdained in
Appendix B & C of this document due to one or maiserete
pollutants or discrete properties of wétemnd

. A water quality based permit that addresses thiefaolt(s) causing
the designated use, impairment has been isameldcompliance
with the permit limits will eliminate the impairmgror other
pollution control requirements have been madedhaexpected ta
adequately address the pollutant(s) causing thaimment. This
may include implemented voluntary watershed corglahs as
noted in EPA’s guidance document.

Category 4C. Any portion of the water is ratedamg in non-attainment with
state water quality standards or other criteriexgdained in
Appendix B & C of this document, and a discretdygaht(s) or
other discrete property of the wateioes not cause the
impairment. Discrete pollutants may include speahemical
elements (e.g., lead, zinc), chemical compounds, @mmonia,
dieldrin, atrazine) or one of the following quaidifle physical,
biological or bacteriological conditions: water feenature,
percent of gas saturation, amount of dissolved erygH,
deposited sediment, toxicity or coumtisfecal coliform orE. coli
bacteria.

Category 5 | At least one discrete pollutant has caused nomattnt with state water quality
standards or other criteria as explained in AppeBd& C of this document, anc
the water does not meet the qualifications foirigsts either Categories 4A or
4B. Category 5 waters are those that are candidatehe state’s 303(d) List

fact that a specific pollutant is not known does provide a basis for excluding
segment from Category 5.

If a designated use is not supported and the segmenpaired or threatened, th{

3 A discrete pollutant or a discrete property ofevas defined here as a specific chemical or odlteibute of the water (such as
temperature, dissolved oxygen or pH) that causesfiogéal use impairment and that can be measuredtgatively.

4 The proposed state 303(d) List is determined byMissouri Clean Water Commission and the finalifisletermined by the
U.S. Environmental Protection Agency.
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Category 5. These segments must be listed as @gatgginless the state can
demonstrate that no discrete pollutant(s) causesmributes to the
impairment. Pollutants causing the impairment adlidentified
through the 303(d) assessment and listing procefeseba TMDL
study is written. The TMDL should be written withthe time frame
preferred in EPA guidance for TMDL development, wihtefits
within the state’s TMDL prioritization scheme.

Category 5-alt. A water body assigned to 5-atnsmpaired water without a
completed TMDL but assigned a low priority for TMRIevelopment
because an alternative restoration approach iglpeirsued. This
also provides transparency to the public that i $sgpursuing
restoration activities in those waters to achieagewquality
standards. The addition of this sub-category fadllitate tracking
alternative restoration approaches in 303(d) ligtaters in priority
areas.

Threatened | When a water is currently attaining all designaises, but the data shows an
Waters inverse (time) trend in quality for one or morectdete water quality pollutants
indicating the water will not continue to meetdbeises before the next listing
cycle. Such water will be considered “threatenefl.threatened water will be
treated as an impaired water and placed in theogpipte Category (4A, 4B, or
5).

In subsequent years, EPA has provided additiondbegae, but only limited new supplemental
information has been provided since the 2008 cycle.

In August 2015, the EPA provided draft guidance tiauld include a Category 5-alternative (5-
alt) (reference Table 1 above). Additional infotima can be found at EPA’s website:
http://water.epa.gov/lawsregs/lawsguidance/cwalgidtiance.cfm
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Il. The Methodology Document

A. Procedures and Methods Used to Collect Water QualitData

» Department Monitoring

The major purposes of the department’s water quaddnitoring program are to:

» characterize background or reference water quedityitions;

» better understand daily, flow event and seasontnvemiality variations and their
underlying processes;

» characterize aquatic biological communities;

» assess trends in water quality;

» characterize local and regional effects of poirt aanpoint sources pollutants on water
quality;

» check for compliance with water quality standandd/ar wastewater permit limits;

e support development of strategies, including Thtakimum Daily Loads, to return
impaired waters to compliance with Water Qualitgriétards. All of these objectives
are statewide in scope.

e Coordination with Other Monitoring Efforts in Misso

To maximize efficiency, the department routinelypbnates its monitoring activities with other
agencies to avoid overlap, and to give and redewdback on monitoring design. Data from
other sources are used for meeting the same olgsas department-sponsored monitoring.
The data must fit the criteria described in theadptality considerations section of this
document. The agencies most often involved ar&JtBe Geological Survey, the U.S. Army
Corps of Engineers, EPA, the Missouri Departmer@afservation (MDC), and the Missouri
Department of Health and Senior Services. The eyt of Natural Resources also tracks the
monitoring efforts of the National Park Serviceg ti.S. Forest Service; several of the state’s
larger cities; the states of Oklahoma, Arkansasisda, lowa, and lllinois; and graduate level
research conducted at universities within Misso&or those wastewater discharges where the
department has required instream water quality toang, the department may also use
monitoring data acquired by wastewater dischargei@ condition of discharge permits issued
by the department. In 1995, the department algamesing data collected by volunteers that
have passed Volunteer Water Quality Monitoring PaiagQuality Assurance/Quality Control
tests.

« Existing Monitoring Networks and Programs

The following is a list and a brief descriptiontbé kinds of water quality monitoring activities
presently occurring in Missouri.
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1. Fixed Station Network

a) Objective: To better characterize background faremce water quality conditions, to
better understand daily, flow events, and seaseatdr quality variations and their
underlying processes, to assess trends and to ébrecimpliance with water quality
standards.

b) Design Methodology: Sites are chosen based ombitme following criteria:

Site is believed to have water quality represeveatif many neighboring streams of
similar size due to similarity in watershed geolplgydrology and land use, and the
absence of any impact from a significant pointiscieete nonpoint water pollution
source.

Site is downstream of a significant point sourcéiscrete nonpoint source area.

c) Number of Sites, Sampling Methods, Sampling Frequeand Parameters:

MDNR/U.S. Geological Survey cooperative networkp@ximately 70 sites
statewide, horizontally and vertically integratedlgysamples, four to twelve times
per year. Samples are analyzed for major ions ¢algium, magnesium, sulfate,
and chloride), nutrients (e.g. phosphorus and g&ng, temperature, pH, dissolved
oxygen, specific conductance, bacteria (Estherichia coli (E. coliand fecal
coliform) and flow on all visits, two to four timesnually for suspended solids and
heavy metals, and for pesticides six times annwlfgur sites.

MDNR/University of Missouri-Columbia’s lake moniiag network. This program
has monitored about 249 lakes since 1989. Abolaké&s are monitored each year.
Each lake is usually sampled four times duringsilvamer and about 12 are
monitored spring through fall for nutrients, chiphyll, turbidity and suspended
solids.

Department routine monitoring of finished publicnding water supplies for
bacteria and trace contaminants.

Routine bacterial monitoring fd. coli of swimming beaches at Missouri’s state
parks during the recreational season by the depattewMissouri State Parks.

Monitoring of sediment quality by the departmenajpproximately 10-12
discretionary sites annually. Sites are monitdoedeveral heavy metals (e.g.
arsenic, cadmium, copper, lead, mercury, nickek,zetc.) and/or organic
contaminants (e.g. polycyclic aromatic hydrocarh@tbs.).

2. Special Water Quality Studies

a) Objective: Special water quality studies are usetharacterize water quality effects
from a specific pollutant source area.
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b)

Design Methodology: These studies are designedrity and measure the contaminants
of concern based on previous water quality stu@lsient sampling and/or Missouri
State Operating Permit applications. These stughiggdoy multiple sampling stations
downstream and upstream (if appropriate). If comants of concern have significant
seasonal or daily variation, the sampling desigstraacount for such variation.

Number of Sites, Sampling Methods, Sampling Frequexmd Parameters: The
department conducts or contracts up to 10 to 18ialpgtudies annually, as funding
allows. Each study has multiple sampling siteke fumber of sites, sampling
frequency and parameters all vary greatly depenadinthe study. Intensive studies
would also require multiple samples per site ovelatively short time frame.

3. Toxics Monitoring Program

The fixed station network and many of the departfsentensive studies monitor for acute
and chronic toxic chemicals In addition, major municipal and industrial discgers must
monitor for acute and chronic toxicity in theirleints as a condition of their Missouri State
Operating Permit.

4. Biological Monitoring Program

a)

b)

Objectives: The objectives of the Biological Mamihg programs are to develop
numeric criteria describing “reference” aquatic noawvertebrate and fish communities
in Missouri’s streams, to implement these critevitnin state water quality standards and
to maintain a statewide fish and aquatic macroteleate monitoring program.

Design Methodology: Development of biocriteria fish and aquatic
marcoinvertebrat@snvolves identification of reference streams icteaf Missouri’s
aguatic ecoregions and 17 ecological drainage ,uei$pectively. It also includes
intensive sampling of invertebrate and fish comriesito quantify temporal and spatial
variation in reference streams within ecoregiorg \ariation among ecoregions, and the
sampling of chemically and physically impaired atns to test sensitivity of various
community metrics to differences in stream quality.

Number of Sites, Sampling Methods, Sampling Frequexmd Parameters: The
department has conducted biological sampling ohfiguacroinvertebrates for many
years. Since 1991, the department’s aquatic magediebrate monitoring program has
consisted of standardized monitoring of approxityat® to 55 sites twice annually. In
addition, the MDC presently has a statewide fisth aquatic macroinvertebrate
monitoring program, the Resource Assessment andtdorg (RAM) Program,

designed monitor and assess the health of Missostriéam resources on a rotating basis.
This program samples a minimum of 450 random anceence sites every five years.

5 As defined in 10 CSR 20-7.031(1)
5 For additional information visit: http://dnr.mo.genv/esp/wgm/biologicalassessments.htm
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5. Fish Tissue Monitoring Program

a) Objective: Fish tissue monitoring addresses twediives: (1) the assessment of
ecological health or the health of aquatic biosuglly accomplished by monitoring
whole fish samples); and (2) the assessment of humealth risk based on the level of
contamination of fish tissue plugs, or fillets.

b) Design Methodology: Fish tissue monitoring sites@osen based on one of the
following criteria:

» Site is believed to have water and sediment quadjppyesentative of many
neighboring streams or lakes of similar size dugralarity in geology, hydrology
and land use, and the absence of any known impautd significant point source or
discrete nonpoint water pollution source.

» Site is downstream of a significant point sourceliscrete nonpoint source area.

» Site has shown fish tissue contamination in theé. pas

c) Number of Sites, Sampling Methods, Sampling Frequeximd Parameters:

The department plans to maintain a fish tissue taong program to collect whole fish
composite samplésit approximately 13 fixed sites. In previous gednis was a
cooperative effort between EPA and the departntentigh EPAs Regional Ambient
Fish Tissue (RAFT) Monitoring Program. Each sii# ne sampled once every two
years. The preferred species for these sitesther €ommon CarpQyprinus carpid
or one of the Redhorse (a.k.a. sucker) spebesg¢stomasp.).

The department, EPA, and MDC also sample 40 to&feationary sites annually for two
fish fillet composite samples or fish tissue plagnples (mercury only) from fish of
similar size and species. One sample is of aaopiwore such as Largemouth Bass
(Micropterus salmoidgs Smallmouth Bas3icropterus dolomie)y Walleye Sander
vitreumm), or Sauger4ander lucioperca The other sample is for a species of a lower
trophic level such as catfish, Common Carp or susgecies (Catostomidae). This
program occasionally samples fish eggs for ceftainspecies at selected locations.
Both of these monitoring programs analyze for savenlorinated hydrocarbon
insecticides, PCBs, lead, cadmium, mercury, anddatent.

6. Volunteer Monitoring Program

Two major volunteer monitoring programs generatéewquality data in Missouri. The data

generated from these programs are used for stae308(b) reporting on general water

quality health, used as a screening level tooktemiine where additional monitoring is

needed, or used to supplement other water quality for watershed planning purposes.

« Lakes of Missouri Volunteer Progr&mThis cooperative program consists of persons
from the department, the University of Missouri-@Quobia, and volunteers who monitor

" A composite sample is one in which several indigidish are combined to produce one sample.
8 For additional program information visit: http:itw.Imvp.org/
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approximately 137 sites on 66 lakes, including Lakeeycomo, Table Rock Lake and
several lakes in the Kansas City area. Lake veknstare trained to collect samples for
total phosphorus, total nitrogen, chlorophyll andrganic suspended sediments. Data
from this program is used by the university as pag long-term study on the limnology
of mid-western reservoirs.

* Volunteer Water Quality Monitoring Program. Thelwateer Water Quality Monitoring
Prograni is an activity of the Missouri Stream Team Programich is a cooperative
project sponsored by the department, the Missoepadment of Conservation, and the
Conservation Federation of Missouri. The programwoives volunteers who monitor
water quality of streams throughout Missouri. TEhare currently over 5,000 Stream
Teams and more than 3,600 trained water qualityitm@n Approximately 80,000
citizens are served each year through the prog&@imce the beginning of the Stream
Team program, 494,232 volunteers have donated &miition hours valued at more
than $38 million to the State of Missouri.

After the Introductory class, many attend at les more class of higher level training:
Levels 1, 2, 3 and 4. Each level of training merequisite for the next higher level, as is
appropriate data submission. Data generated bgls@y 3, and 4 and the new
Cooperative Site Investigation (CSI) Program vodens represent increasingly higher
guality assurance. For CSI projects, the volunteave completed a quality
assurance/quality control workshop, completed fesldluation, and/or have been trained
to collect samples following department protocdlijpon completing Introductory and
Level 1 and 2 training, volunteers will have reeei\the basic level training to conduct
visual stream surveys, stream discharge measursnieoliogical monitoring, and collect
physical and chemical measurements for pH, condtictdissolved oxygen, nitrate,
phosphate, and turbidity.

Of those completing an Introductory course, ab&up&rcent proceed to Levels 1 and 2.
To date, 104 volunteers have reached Level 3 andotinteers have reached Level 4.
The CSI Program uses trained volunteers to catlactples and transport them to
laboratories approved by the department. Volustaed department staff work together
to develop a monitoring plan. Currently there 3®evolunteers qualified to work in the
CSI Program. All Level 2, 3, and 4 volunteerswadl as all CSl trained volunteers, are
required to attend a validation session every 3sy@aensure equipment, reagents and
methods meet program standards. To date 106 thails have attended a validation
session at least once.

« |dentification of All Existing and Readily AvailablWater Quality Data Sources

Data Solicitation Request

% For additional program information visit: httpmdmo.gov/env/wpp/VWQM.htm
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In calendar year 2014, the department sent oujuess for all available water quality data
(chemical and biological). The data solicitatiequested water quality data for
approximately a two year timeframe prior to therent listing year. The data solicitation
request was sent to multiple agencies, neighbataigs, and organizations. In addition,
and as part of the data solicitation process, gpadment queries available water quality
data from national databases such as EPA’s Stamragj®etrieval (STORET)/Water
Quality Exchange (WQX) data warehotfsand the USGS Water Quality Pottal

The data must be spatially and temporally repregieetof the actual annual ambient
conditions of the water body. Sample locationsuthbe characteristic and representative
of the main water mass or distinct hydrologic areasth the exception of the data
collected for those designated uses that requasoselly based data (e.g., whole body
contact recreation, biological community data, entical season dissolved oxygen), data
should be distributed over at least three seaswes,two years, and should not be biased
toward specific conditions (such as runoff, seasomydrologic conditions).

Data meeting the following criteria will be acceghte

° Samples must be collected and analyzed under at§)Aakurance/Quality Control
(QA/QC) protocol that follows the EPA requiremefuas quality assurance project plans.

° Samples must be analyzed following protocols thatcansistent with the EPA or
Standard Method procedures.

° All data submitted must be accompanied by a copgh@brganization’s QA/QC protocol
and standard operating procedures.

° All data must be reported in standard units asmewgended in the relevant approved
methods.

° All data must be accompanied by precise samplditua), preferably in either decimal
degrees or Universal Transverse Mercator (UTM).

° All data must be received in a Microsoft Excel ompatible format.

¢ All data must have been collected within the retpeeperiod of record.

All readily available and acceptable data are ugdoiainto the department’'s Water Quality

Assessment Databd$ewhere the data undergoes quality control chedks f 303(d) or
305(b) assessment processes.

« Laboratory Analytical Support

Laboratories used:

° Department/U.S. Geological Survey Cooperative F®&dion Network: U.S. Geological
Survey Lab, Denver, Colorado

10 http://www.epa.gov/storet/dw_home.html
1 http://www.waterqualitydata.us/
12 http://dnr.mo.gov/mocwis_public/wga/water body®&ado
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° Intensive Surveys: Varies, many are done by tipadment’'s Environmental Services
Program

° Toxicity Testing of Effluents: Many commercial adatories

° Biological Criteria for Aquatic Macroinvertebratedepartment’s Environmental Services
Program and University of Missouri-Columbia

° Fish Tissue: EPA Region VII Laboratory, Kansag/(ftansas, and miscellaneous contract
laboratories (Missouri Department of Conservatiob)s. Geological Survey’s Columbia
Environmental Research Center)

° Missouri State Operating Permit: Self-monitorimgcommercial laboratories

2 Department’s Public Drinking Water Monitoring: depnent’'s Environmental Services
Program and commercial laboratoffes

° Other water quality studies: Many commercial |abories

B. Sources of Water Quality Data

The following data sources are used by the depattioeaid in the compilation of the state’s
integrated report (previously the 305(b) repohere quality assurance programs are deemed
acceptable, additional sources would also be usddvelop the state’s Section 303(d) list.
These sources presently include, but are not ldiie

1.

Fixed station water quality and sediment data ctdie and analyzed by the department’s
Environmental Services Program personnel.

Fixed station water quality data collected by th&.U5eological Survey under
contractual agreements with the department.

Fixed station water quality data collected by th&.Useological Survey under
contractual agreements to agencies or organizabibres than the department.

Fixed station water quality, sediment quality, aggatic biological information collected
by the U.S. Geological Survey under their Natiddeam Quality Accounting Network
and the National Water Quality Assessment Monipfnograms.

Fixed station raw water quality data collected gy Kansas City Water Services
Department, the St. Louis City Water Company, thesguri American Water Company
(formerly St. Louis County Water Company), Spriegdi City Utilities, and Springfield’'s
Department of Public Works.

Fixed station water quality data collected by th& LArmy Corps of Engineers. The
Kansas City, St. Louis, and Little Rock Corps Dt have monitoring programs for
Corps-operated reservoirs in Missouri.

Fixed station water quality data collected by thhkahsas Department of Environmental
Quiality, the Kansas Department of Health and Emwirent, the lowa Department of
Natural Resources, and the lllinois Environmentakéttion Agency.

Fixed station water quality monitoring by corpooais

13 For additional information visit: http://dnr.mogenv/wpp/labs/



Methodology for the Development of the
2018 Section 303(d) List in Missouri
Page 14 of 61

9. Annual fish tissue monitoring programs by EPA/Dépant RAFT Monitoring Program
and MDC.

10. Special water quality surveys conducted by the defant. Most of these surveys are
focused on the water quality impacts of specifimpsource wastewater discharges.
Some surveys are of well-delimited nonpoint soustesh as abandoned mined lands.
These surveys often include physical habitat ev@nand monitoring of aquatic
macroinvertebrates as well as water chemistry roand.

11. Special water quality surveys conducted by U.S.I@&gcal Survey, including but not
limited to:

a) Geology, hydrology and water quality of various &raous waste sites,
b) Geology, hydrology and water quality of various radb@ned mining areas,

c) Hydrology and water quality of urban nonpoint s@urgnoff in metropolitan areas of
Missouri (e.g. St. Louis, Kansas City, and Sprielgfj, and

d) Bacterial and nutrient contamination of streamsaathern Missouri.

12. Special water quality studies by other agenciel ssdMDC, the U.S. Public Health
Service, and the Missouri Department of Health &adior Services.

13. Monitoring of fish occurrence and distribution byD\@.
14.Fish Kill and Water Pollution Investigations Repopublished by MDC.
15. Selected graduate research projects pertainingterwuality and/or aquatic biology.

16. Water quality, sediment, and aquatic biologicabhdadllected by the department, EPA or
their contractors at hazardous waste sites in Mi$so

17. Self-monitoring of receiving streams by cities, sewistricts and industries, or
contractors on their behalf, for those discharbes tequire this kind of monitoring. This
monitoring includes chemical and sometimes toximtynitoring of some of the larger
wastewater discharges, particularly those thahdisye to smaller streams and have the
greatest potential to affect instream water quality

18. Compliance monitoring of receiving waters by theatément and EPA. This can
include chemical and toxicity monitoring.

19. Bacterial monitoring of streams and lakes by colngglth departments, community lake
associations, and other organizations using acolepsémalytical methods.

20. Other monitoring activities done under a qualitguaance project plan approved by the
department.

21.Fixed station water quality and aquatic macroirelerdte monitoring by volunteers who
have successfully completed the Volunteer Wateri@Qudonitoring Program Level 2
workshop. Data collected by volunteers who haweasssfully completed a training
Level 2 workshop is considered to be Data Code (Wada generated from Volunteer
Training Levels 2, 3 and 4 are considered “scragrigvel data and can be useful in
providing an indication of a water quality problerior this reason, the data are eligible
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for use in distinguishingetween waters in Categories 2A and 2B or Categ@heand
3B. Most of this data are not used to place watensain Categories (1, 2, 3, 4, and 5)
because analytical procedures do not use EPA ad&td Methods or other department
approved methods. Data from volunteers who havgetaccompleted a Level 2 training
workshop do not have sufficient quality assuramceet used for assessment. Data
generated by volunteers while participating indlepartment’s Cooperative Site
Investigation Program (Section Il C1) or other vaker data that otherwise meets the
guality assurance outlined in Section Il C2 mawbed in Section 303(d) assessment.

The following data sources (22-28)nnot be used to rate a water as impaired
(Categories 4A, 4B, 4C or 5); however, these dataces may be used to direct
additional monitoring that would allow a water gtyahssessment for Section 303(d)
listing.

22.Fish Management Basin Plans published by MDC.

23.Fish Consumption Advisories published annuallyhmy Missouri Department of Health
and Senior Services. Note: the department mayatsefrom data source listed as
Number 9 above, to list individual waters as impdidue to contaminated fish tissue.

As previously stated, the department will revieldalta of acceptable quality that are submitted
to the department prior to the first public notafehe draft 303(d) list. However, the department
will reserve the right to review and use data afegtable quality submitted after this date if the
data results in a change to the assessment outioime water.

C. Data Quality Considerations

« DNR Quality Assurance/Quality Control Program

The department and EPA Region VII have complet@diality Management Plan. All
environmental data generated directly by the depant, or through contracts funded by
the department, or EPA require a Quality Assurairogect Plaf. The agency or
organization responsible for collecting and/or gmialg environmental data must write
and adhere to a Quality Assurance Project Plaroapdrthrough the department’s
Quality Management Plan. Any environmental datzegated via a monitoring plan with
a department approved Quality Assurance Project &a considered suitable for use in
water quality assessment and the 303(d) listings ihcludes data generated by
volunteers patrticipating in the department’s CRigfam. Under this program, the
department’s Environmental Services Program widliselected non-profit
(governmental and university) laboratories. Labmas that pass this audit will be
approved for the CSI Program. Individual volungaeho collect field samples and
deliver them to an approved laboratory must firstcessfully complete department
training on how to properly collect and handle eonmental samples. The types of
information that will allow the department to mak@idgment on the acceptability of a

14 For additional information visit: http://www.epag/quality/qapps.html
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guality assurance program are: (1) a descriptidhetraining, and work experience of
the persons involved in the program, (2) a desonpaf the field meters and
maintenance and calibration procedures, (3) a giser of sample collection and
handling procedures, and (4) a description ofralical methods used in the laboratory
for analysis.

e Other Quality Assurance/Quality Control Programs

Data generated in the absence of a departmentaagapQuality Assurance Project Plan
may be used to assess a water body if the departlarmines that the data are
adequate after reviewing and accepting the quasispirance procedures plan used by the
data generator. This review would include: (1) earof all persons involved in the
monitoring program, their duties, and a descriptibtheir training and work related
experience, (2) all written procedures, Standardr@ng Procedures, or Quality
Assurance Project Plans pertaining to this momtpeaffort, (3) a description of all field
methods used, brand names and model numbers afcaiyment, and a description of
calibration and maintenance procedures, and (4sarigtion of laboratory analytical
methods. This review may also include an audihieydepartment’s Environmental
Services Program.

+ Other Data Quality Considerations

Data Age. For assessing present conditions, necent data are preferable; however,
older data may be used to assess present conditiblesdata remains representative of
present conditions.

If the department uses data older than seven yeanake a Section 303(d) list decision a
written justification for the use of such data viaél provided.

A second consideration is the age of the dataivelto significant events that may have
an effect on water qualityData collected prior to the initiation, closure sagnificant
change in a wastewater discharge, or prior togelapill event or the reclamation of a
mining or hazardous waste site, for example, mayaagepresentative of present
conditions. Such data would not be used to aggesgent conditions even if it was less
than seven years old. Such “pre-event” data carsbd to determine changes in water
quality before and after the event or to show watelity trends.

Data Type, Amount and Information ConteEPA recommends establishing a series of
data codes, and rating data quality by the kindaandunt of data present at a particular
location EPA 1997°). The codes are single-digit numbers from orfewo, indicating

the relative degree of assurance the user hag ivallne of a particular environmental
data set. Data Code One indicates the least a&suoa the least number of samples or

15 Guidelines for the Preparation of the ComprehenSitate Water Quality Assessments (305b) and Electtdpdates 1997.
(http://water.epa.gov/type/watersheds/monitoringjteg.cfrm)
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analytes and Data Code Four the greatest. Base®PAis guidance, the department
uses the following rules to assign code numbedata.

Data Cod&® One: All data not meeting the requirements ofdtier data codes.

Data Code Two: Chemical data collected quarterlyitnonthly for at least three
years, or intensive studies that monitor severatimesites repeatedly over short
periods of time, or at least three composite og filsh tissue samples per water
body, or at least five bacterial samples collectedng the recreational season of
one calendar year.

Data Code Three: Chemical data collected at leasithly for more than three
years on a variety of water quality constituentduding heavy metals and
pesticides; or a minimum of one quantitative biadagmonitoring study of at
least one aquatic assemblage (fish, macroinvetefyrar algae) at multiple sites,
multiple seasons (spring and fall), or multiple péaB at a single site when data
from that site is supported by biological monitgrex an appropriate control site.

Data Code Four: Chemical data collected at leasttihhy for more than three
years that provides data on a variety of waterityjuebnstituents including heavy
metals and pesticides, and including chemical sagpif sediments and fish
tissue; or a minimum of one quantitative biologisainitoring study of at least
two aquatic assemblages (fish, macroinvertebratesgae) at multiple sites.

In Missouri, the primary purpose bfata Code One data is to provide a rapid and
inexpensive method of screening large numbers ténavdor obvious water quality
problems and to determine where more intensive toong is needed. In the
preparation of the state’s Integrated Report, ftata all four data quality levels are

used. Most of the data is of Data Code One quaitg without Data Code One data, the
department would not be able to assess a majdrityecstate’s waters.

In general, when selecting water bodies for theswlisi 303(d) List, only Data Code

Two or higher are used, unless the problem carcterately characterized by Data Code
One datd’ The reason is that Data Code Two data providegher level of assurance
that a Water Quality Standard is not actually beittgined and that a TMDL study is
necessary. All water bodies placed in Categories2receive high priority for

additional monitoring so that data quality is uplgd to at least Data Code Two.
Category 2B and 3B waters will be given higher ptyathan Categories 2A and 3A.

1% Data Code One is equivalent to data water quasisurance Level One in 10 CSR 20-7.050 Generalddetagy for
Development of Impaired Waters List, subsectiofG®)Data Code Two is equivalent to Level 2, etc.

" When a listing, amendment or delisting of a 303¢d)er is made with only Data Code One data, amlect will be prepared
that includes a display of all data and a presiemtatf all statistical tests or other evaluativehieiqgues that documents the
scientific defensibility of the data. This requirent applies to all Data Code One data identifiedppendix B of this

document.
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D. How Water Quality Data is Evaluated to Determine Wlether or Not Waters are
Impaired for 303(d) Listing Purposes

+ Physical, Chemical, Biological and Toxicity Data

During each reporting cycle, the department aakiedtolders review and revise the
guidelines for determining water quality impairmeifithe guidelines shown in Appendix
B & C provides the general rules of data use asdsssnent and Appendix D provides
details about the specific analytical procedurelude addition, if trend analysis
indicates that presently unimpaired waters willdyee impaired prior to the next listing
cycle, these “threatened waters” will be judgedh@saired. Where antidegradation
provisions in Missouri’'s Water Quality Standardglgpthose provisions shall be upheld.
The numerical criteria included in Appendix B hdeen adopted into the state water
quality standards, 10 CSR 20-7.031, and are usedescribed in Appendix B to make
use attainment decisions.

+ Weight of Evidence Approach

When evaluating narrative criteria described indta#e water quality standards, 10 CSR
20-7.031, the department wilse a weight oévidence analysis for assessing numerical
translators that have not been adopted into staterwuality standards (see Appendix
C). Under the weight of evidence approach, alllalke information is examined and
the greatest weight is given to data providing“thesst supporting evidence” for an
attainment decision. Determination of “best suppgrevidence” will be made using
best professional judgment, considering factoré siscdata quality, and site-specific
environmental conditions. For those analytes witmeric thresholds, the threshold
values given in Appendix C will trigger a weight@fidence analysis to determine the
existence or likelihood of a use impairment andappropriateness of proposing a 303(d)
listing based on narrative criteria. This weighewidence analysis will include the use
of other types of environmental data when it isilab#e or collection of additional data
to make the most informed use attainment decisiamples of other relevant
environmental data might include physical or cheinitata, biological data on fish [Fish
Index of Biotic Integrity (fIBl)] or aquatic macmovertebrate [Macroinvertebrate Stream
Condition Index (MSCI)] scores, fish tissue, oritity testing of water or sediments.

Biological data will be given greater weight in @ight of evidence analysis for making
attainment decisions for aquatic life use and sysiet Section 303(d) listings. Whether
or not numeric translators of biological criteri@ anet is a strong indicator for the
attainment of aquatic life use. Moreover, the depant retains a high degree of
confidence in an attainment decision based on gicdd data that is representative of
water quality condition.

When the weight of evidence analysis suggestsides not provide strong scientifically
valid evidence of impairment, the department wiglge the water body in question in
Categories 2B or 3BThe department will produce a document showingeddivant data
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and the rationale for the attainment decision. séith documents will be available to the
public at the time of the first public notice oktproposed 303(d) list. A final
recommendation on the listing of a water body basedarrative criteria will only be
made after full consideration of all comments om phoposed list.

* Biological Data

Methods for assessing biological data typically ineceonsiderable attention during the
public comment period of development of the Listiigthodology Document.
Currently, a defined set of biocriteria are usedwaluate biological data for assessing
compliance with water quality standards. Theséobioal criteria contain numeric
thresholds, that when exceeded relative to presgridssessment methods, serve as a
basis for identifying candidate waters for Sec8@3(d) listing. Biocriteria are based on
three types of biological data, including: (1) arienacroinvertebrate community data;
(2) fish community data; and, (3) a catch-all clessrred to as “other biological data.”

In general, for interpretation of macroinvertebrd#gta where habitat assessment scores
indicate habitat is less than 75 percent of refegar appropriate control stream scores,
and in the absence of other data indicating impaminby a discrete pollutant, a water
body judged to be impaired will be placed in CatgghC. When interpreting fish
community data, a provisional multi-metric habitadex called the QCPHL1 index is used
to identify stream habitat in poor condition. TREPH1 index separates adequate
habitat from poor habitat using a 0.39 thresholdezavhereby, QCPH1 scores < 0.39
indicate stream habitat is of poor quality, andes@reater than 0.39 indicate available
stream habitat is adequate. In the absence of déta indicating impairment by a
discrete pollutant, impaired fish communities wpthor habitat will be placed in
Category 4C. Additional information about QCPHJiievided in theConsiderationgor
the Influence of Habitat Quality and Sample Repnesterenessection.

The sections below describe the methods used toaeeahe three types of biological
data (macroinvertebrate community, fish commuratyd other biological data), along
with background information on the development aoaring of biological criteria,
procedures for assessing biological data, methsed to ensure sample
representativeness, and additional information tsedd in assessing biological data
such as the weight of evidence approach.

Aquatic Macroinvertebrate Community Data

The department conducts aquatic macroinvertebsagessments to determine
macroinvertebrate community health as a functiowater quality and habitat. The
health of a macroinvertebrate community is directhated to water quality and habitat.
Almost all macroinvertebrate evaluation consistsahparing the health of the
community of the “target” to healthy macroinvertater communities from reference
streams of the same general size and usually isaime Ecological Drainage Unit
(EDU).
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The department’s approach to monitoring and evedgatquatic macroinvertebrates is
largely based oBiological Criteria for Wadeable/Perennial StreaofsMissouri

(MDNR 2002). This document provides the framewrknumerical biological criteria
(biocriteria) relevant to the protection of aqudiie use for wadeable streams in the
state. Biocriteria were developed using wadeadflerence streams that occur in specific
EDUs as mapped by the Missouri Resource AssesdPaetitership (reference Figure 1
below). For macroinvertebrates, the numerical fii@don translator is expressed as a
multiple metric index referred to as the MSCI. TM8CI includes four metrics: Taxa
Richness (TR); Ephemeroptera, Plecoptera, and dpteina Taxa (EPTT); Biotic Index
(BI); and the Shannon Diversity Index (SDI). Thesetrics are considered indicators of
stream health, and change predictably in respangetenvironmental condition of a
stream.

Metric values are determined directly from macreigbrate sampling. To calculate the
MSCI, each metric is normalized to unitless valoes, 3, or 1, which are then added
together for a total possible score of 20. MS@kes are divided into three levels of
stream condition:

* Fully Biologically Supporting (16-20),
» Partially Biologically Supporting (10-14), and
* Non-Biologically Supporting (4-8).

Partially and Non-Biologically Supporting streamaynbe considered impaired and are
candidates for Section 303(d) listing.
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Missouri Ecological Drainage Units (EDUs)
and Biological Reference Locations
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Figure 1: Missouri Ecological Drainage Units (EDUskand Biological Reference Locations

Unitless metric values (5, 3, or 1) were develofpedh the lower quartile of the
distribution of each metric as calculated from refiee streams for each EDU. The
lower quartile (28 percentile) of each metric equates to the mininvatae still

representative of unimpaired conditions. In operatl assessments, metric values below

the lower quartile of reference conditions are ¢gfly judged as impaired (United States
Environmental Protection Agency 1996, Ohio Enviremtal Protection Agency 1990,
Barbouret al. 1996). Moreover, using the‘?@ercentlle of reference conditions for each
metric as a standard for impairment allows natuaaiability to be filtered out. For
metrics with values that decrease with increasimggirment (TR, EPTT, SDI), any
value above the lower quartile of the referencéibistion receives a score of five. For
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the BI, whose value increases with increasing inmpant, any value below the upper
quartile (7%‘ percentile) of the reference distribution receiaescore of five. The
remainder of each metric’s potential quartile rabhgw the lower quatrtile is bisected,
and scored either a three or a one. If the med#ihge is less than or equal to the quartile
value and greater than the bisection value itasesta three. If the metric value is less
than or equal to the bisection value it is scoretda

MSCI scores meeting data quality considerations beagtissessed for the protection of
aquatic life using the following procedures.

Determining Full Attainment of Aquatic Life Use:

» For seven or fewer samples, 75% of the MSCI saonest be 16 or greater.
Fauna achieving these scores are considered terpeimilar to biocriteria
reference streams.

« For eight or more samples, results must be stalbtisimilar to
representative reference or control streams.

Determining Non-Attainment of Aquatic Life Use:

» For seven or fewer samples, 75% of the MSCI sconest be 14 or lower.
Fauna achieving these scores@asidered to be substantially different from
biocriteria reference streams

= For eight or more samples, results must be stalbtidissimilar to
representative reference or control streams.

Data will be judged inconclusive when outcomes dooh meet requirements for
decisions of full or non-attainment.

As noted, when eight or more samples are availagelts must be statistically
similar or dissimilar to reference or control carahs in order to make an
attainment decision. To accomplish this, a bindmiabability with an appropriate
level of significanced=alpha), is calculated based on the null hypothésisthe
test stream would have a similar percentage of M&®Gtes that are 16 or greater as
reference streams. The significance level istset@.1, meaning if the p-value of
the hypothesis test is less thgrthe hypothesis is considered statistically
significant. The significance level afis in fact the probability of making a wrong
decision and committing a Type | error (rejectiniguee null hypothesis). When the
Type | error rate is less thar0.1, the null hypothesis is rejected. Inversellgew
the Type | error rate is greater thar0.1, the null hypothesis is accepted. For
comparing samples from a test stream to sampléscted from reference streams
in the same EDU, the percentage of samples froetaefe streams scoring 16 or
greater is used to determine the probability ottass” and “failure” in the
binomial probability equation. For example, if 84fithe reference stream MSCI
scores in a particular EDU are 16 or greater, th&d would be used as the
probability of success and 0.16 would be used @aptbbability of failure. Note
that Appendix D states to “rate a stream as imgafrbiological criteria reference
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stream frequency of fully biologically supportingpses is greater than five percent
more than the test stream,” thus, a value of Q7&4(- 0.05) would actually be
used as the probability of success in the binodigtibution equation.

Binomial Probability Example:

Reference streams from the Ozark/Gasconade EDHifatalas riffle/pool stream
types with warm water temperature regimes produltg Ibiologically supporting
streams 85.7% of the time. In the test streamtefest, six out of ten samples
resulted in MSCI scores of 16 or more. CalculageType | error rate for the
probability of getting six or fewer fully biologitig supporting scores in ten
samples.

The binomial probability formula may be summarized
p" + (! X!(n-X)*p"g") =1

Where,
Sample Size (n) = 10
Number of Successes (X) = 6
Probability of Success (p) = 0.857 - 0.05 = 0.807
Probability of Failure (q) = 0.193
Binomial Distribution Coefficients = n!/ X!(n-X)!

The equation may then be written as:

= 1 - ((0.807710) + ((10*(0.80779)*(0.193))) + ((4B.807/8)*(0.193"2)) +
((120%(0.807~7) * (0.193"3)))

=0.109

Since 0.109 is greater than the test significaagel [((minimum allowable Type |
error rate) obi= 0.1, we accept the null hypothesis that thesgeam has the same
percent of fully biologically supporting scoresthe same type of reference streams
from the Ozark/Gasconade EDU. Thus, this tesastr@ould be judged as
unimpaired.

If under the same scenario, there were only 5 segrfpbm the test stream with
MSCI scores of 16 or greater, the Type | error veteld change to 0.028, and
since this value is less than the significancellef’e=0.1, the stream would be
judged as impaired.

Within each EDU, MSCI scores are categorized bypag regime (Glide/Pool vs.
Riffle/Pool) and temperature regime (warm watercedd water). The percentage of fully
biologically supporting scores for the MississiBwer Alluvial Basin/Black/Cache EDU
is not available due to the lack of reference sidhis region. Percentages of fully
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biologically supporting samples per EDU is not utgd here, but can be made available
upon request. The percentage of reference strpantsDU that are fully biologically
supporting may change periodically as additionatnmiavertebrate samples are collected
and processed from reference samples within an EDU.

Sample Representativeness

The departments field and laboratory methods usedltect and process
macroinvertebrate samples are contained in themdestSemi-Quantitative
Macroinvertebrate Stream Bioassessm@®HDNR 2012a). Macroinvertebrates are
identified to levels following standard operatinggedures contained ifaxonomic Levels
for Macroinvertebrate IdentificationdVIDNR 2012b). Macroinvertebrate monitoring is
accompanied by physical habitat evaluations asritbestin the documer&tream Habitat
AssessmerfMDNR 2010). For the assessment of macroinveatelsamples, available
information must meet data code levels three andde described in Section 11.C of this
LMD. Data coded as levels three and four represevironmental data providing the
greatest degree of assurance. Thus, at a minimagroinvertebrate assessments include
multiple samples from a single site, or samplemfroultiple sites within a single reach.

It is important to avoid situations where poormaidequate habitat prohibits
macroinvertebrate communities from being assesséallg biologically supporting.
Therefore, when assessing macroinvertebrate sapipéeguality of available habitat must
be similar to that of reference streams withinappropriate EDU. The department’s
policy for addressing this concern has been touebecMSCI scores from an assessment
when accompanying habitat scores are less thaercgm of the mean habitat scores from
reference streams of the appropriate EDU. Thewotlg procedures outline the
department’s method for assessing macroinverteboatenunities from sites with poor or
inadequate habitat.

Assessing Macroinvertebrate Communities from Poor/l nadequate Habitat:

* If less than half the macroinvertebrate samplemiassessed stream segment
have habitat scores less than 75 percent of the seae for reference streams in
that EDU, any sample that scores less than 16 asa Ihabitat score less than 75
percent of the mean reference stream score foEtihbk, is excluded from the
assessment process.

« If at least half the macroinvertebrate samplesiassessed stream segment have
habitat scores less than 75 percent of the meae fmoreference streams in that
EDU and the assessment results in a judgmenthbab&croinvertebrate
community is impaired, the assessed segment wildeed in Category 4C
impairment due to poor aquatic habitat.

 If one portion of the assessment reach containotwoore samples with
habitat scores less than 75 percent of referenearss from that EDU while
the remaining portion does not, the portion ofgtream with poor habitat
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scores could be separately assessed as a cat€gjstyedm permitting low
MSCI scores.

Macroinvertebrate sampling methods vary by stregra.t One method is used in
riffle/pool predominant streams, and the other rétis for glide/pool predominant
streams. For each stream type, macroinvertebaat@lsg targets three habitats.

» For riffle/pool streams, the three habitats sampledflowing water over coarse
substrate, non-flowing water over depositional saibs, and rootmat substrate.

» For glide/pool streams, the three habitats samgulechon-flowing water over
depositional substrate, large woody debris sulesteatd rootmat substrate.

In some instances, one or more of the habitats le@haan be limited or missing from a
stream reach, which may affect an MSCI score. blagertebrate samples based on only
two habitats may have an MSCI score equal to aatgreéhan 16, but it is also possible that
a missing habitat may lead to a decreased MSCeésabithough MDNR stream habitat
assessment procedures take into account a numpbysital habitat parameters from the
sample reach (for example, riparian vegetationhyidhannel alteration, bank stability,
bank vegetation protection, etc.), they do notesigkely measure the quality or quantity of
the three predominant habitats from each strearherV¢valuating potentially impaired
macroinvertebrate communities, the number of hegbgampled, in addition to the stream
habitat assessment score, will be considered wremdSCI scores less than 16 are
properly attributed to poor water quality or pooatlequate habitat condition.

Biologists responsible for conducting biologicas@ssments will determine the extent to
which habitat availability is responsible for a reupporting (<16) MSCI score. Ifitis
apparent that a non-supporting MSCI score was @limited habitat, these effects will be
stated in the biological assessment report. Timigdtion will then be considered when
deciding which Listing Methodology category is mappropriate for an individual stream.
This procedure, as part of an MDNR biological assesnt, will aid in determining whether
impaired macroinvertebrate samples have MSCI sdmssd on poor water quality
conditions versus habitat limitations.

To ensure assessments are based on representatix@nverterbrate samples, samples
collected during or shortly after prolonged droygtmortly after major flood events, or any
other conditions that fall outside the range ofiemmental conditions under which
reference streams in the EDU were sampled, wilbeaoised to make an attainment
decision for a Section 303(d) listing or any otheter quality assessment purposes.
Sample “representativeness” is judged by Waterdetimn Program (WPP) staff after
reading the biomonitoring report for that streamg & needed, consultation with biologists
from the department’s Environmental Services Progr&egarding smaller deviations
from “normal” conditions, roughly 20 percent ofeegnce samples failing to meet a fully
biologically supporting MSCI score were collectetldwing weather/climate extremes; as
a result, biological criteria for a given EDU anelusive of samples collected during not
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only ideal macroinvertebrate-rearing conditiong, dso during the weather extremes that
Missouri experiences.

Assessing Small Streams

Occasionally, macroinvertebrate monitoring is neetdeassess streams smaller than the
typical wadeable/perennial reference streams listd@ble | of Missouri’s Water Quality
Standards. Smaller streams may include Classe@rsty (streams that may cease flow in
dry periods but maintain permanent pools which supgquatic life) or those that are
unclassified. Assessing small streams involvesparing test stream and candidate
reference stream MSCI scores first, to Wadeablefi?eal Reference Stream (WPRS)
criteria, and second to each other. In MDNR'’s Bgital Criteria Database, there are 16
candidate reference streams labeled as Classl&h&ad as Class C, and 24 labeled as
Class U. In previous work by MDNR, when the MSGsicalculated according to WPRS
criteria, the failure rate for such candidate refiee streams was 31% for Class P, 39% for
Class C, and 70% for Class U. The data trend sti@Negher failure rate for increasingly
smaller high quality streams when scored using WPBRIBgical criteria. This trend
demonstrates the need to include the utilizatiocaoididate reference streams in biological
stream assessments.

For test streams that are smaller than wadeab&npmireference streams, MDNR also
samples five candidate reference streams (smattal@treams) of same or similar size
and Valley Segment Type (VST) in the same EDU twigeng the same year the test
stream is sampled (additional information aboutslection small control streams is
provided below). Although in most cases the MDNiRples small candidate reference
streams concurrently with test streams, existirtg dey be used if a robust candidate
reference stream data set exists for the EDU.

If the ten small candidate reference stream s@reesimilar to wadeable perennial
reference stream criteria, then they and the tessirm are considered to have a Class C or
Class P general warm water beneficial use, anM®€l scoring system in the LMD

should be used. If the small candidate referetreammis have scores lower than the
wadeable perennial reference streams, the assumgtibat the small candidate reference
streams, and the test stream, represent desigmsg¢sdelated to stream size that are not yet
approved by EPA in the state’s water quality statisla The current assessment method for
test streams that are smaller than reference séresastated below.

 If the ten candidate reference stream (small cbatream) scores are similar to
WPRSs and meet LMD criteria for an unimpaired miav@rtebrate community,
then the test stream will be assessed using MS€&ldoprocedures in the LMD.

* [f the ten candidate reference stream scores a&r lthan those of WPRSs and
do not meet the LMD criteria for an unimpaired no@gvertebrate community,
then:
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a) The test stream will be assessed as having an aim@dpmacroinvertebrate
community if the test stream scores meet the LMi2a for an unimpaired
community;

b) The test stream data will be judged inconclusivest stream scores are
similar to candidate reference stream scores;

c) The test stream will be assessed as having a “stispacroinvertebrate
community if its scores are found to be low butisteally close to
candidate reference streams; or,

d) The test stream will be assessed as having an liiegyanacroinvertebrate
community if its scores are found to be statislycllwer than the candidate
reference streams.

This method of assessing small streams will be oséduntil such time as the aquatic
habitat protection use categories based on waidshe classifications of Headwater,
Creek, Small River, Large River and Great Riverisyromulgated into Missouri Water
Quality Standards and appropriate biological metaie established for stream size and
permanence.

The approach for determining a “suspect” or “impdirmacroinvertebrate community will
be made using a direct comparison between allragdeeing evaluated, which may include
the use of percent and/or mean calculations asndeted on a case by case basis. All
work will be documented on the macroinvertebraseasment worksheet and be made
available during the public notice period.

Selecting Small Candidate Reference Streams

Accurately assessing streams that are smallerr#farence streams begins with properly
selecting small candidate reference streams. Qatedreference streams are smaller than
WPRS streams and have been identified as “bedbbiadi reference stream segments in
the same EDU as the test stream according to viatrsiparian, and in-channel
conditions. The selection of candidate referetigams is consistent with framework
provided by Hughest al.(1986) with added requirements that candidateeate streams
must be from the same EDU and have the same diasivailues for VST parameters. If
candidate reference streams perform well when comdda WPRS, then test streams of
similar size and VST are expected to do so as WEHT parameters important for
selection are based on temperature, stream sixe, dleology, and relative gradient, with
emphasis placed on the first three parameters.

The stepwise process for candidate reference stse&eution is listed below.

1. Determine test stream reaches to be assessed.

2. ldentify appropriate EDU.

3. Determine five variable VST of test stream segmétitsligit =
temperature; ? digit = size; ' digit = flow; 4" digit = geology; and'B
digit = relative gradient).
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4. Filter all stream segments within the same EDUlierrelevant five
variable VSTs (¥ and 29 digits especially critical for small streams).

5. Filter all potential VST stream segments for stoessgainst available
GIS layers (e.g. point source, landfills, CAFO&gls, reservoirs, mining,
etc.).

6. Filter all potential VST stream segments againstionical reports and
databases.

7. Develop candidate stream list with coordinateditdd verification.

8. Field verify candidate list for actual use (e.gnaa grazing, in-stream
habitat, riparian habitat, migration barriers (ewgjverts, low water bridge
crossings) representativeness, gravel mining, &mer @bvious human
stressors).

9. Rank order candidate sites, eliminate obvious stesites, and select at
least top five sites.

10. Calculate land use-land cover and compare to EDU.

11. Collect chemical, biological, habitat, and possitdgiment field data.

12. After multiple sampling events evaluate field ddéad use, and historical
data in biological assessment report.

13. If field data are satisfactory, retain candidafenence stream label in
database.

Fish Community Data

The department utilizes fish community data to detee if aquatic life use is supported in
certain types of Missouri streams. When propevbl@ated, fish communities serve as
important indicators of stream health. In Misspfish communities are surveyed by the
MDC. MDC selects an aquatic subregion to sampté gaar, and therein, surveys
randomly selected streams Sf & 5" order in size. Fish sampling follows procedures
described in the documeResource Assessment and Monitoring Program: Stahdar
Operational Procedures--Fish Samplif@ombes 2011). Numeric biocriteria for fish are
represented by the fish Index of Biotic Integrityg(). Development of the fIBI is
described in the documeRtological Criteria for Stream Fish CommunitiesMissouri
(Doisy et al.2008).

The fIBI is a multi-metric index made up of nin@lividual metrics, which include:
e number (#) of native individuals;
e # of native darter species;
e # of native benthic species;
* # of native water column species;
» # of native minnow species;
« # of all native lithophilic species;
* percentage (%) of native insectivore cyprinid indizals;
* % of native sunfish individuals; and,
* % of the three top dominant species.
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Values for each metric, as directly calculated frttwa fish community sample, are
converted to unitless scores of 1, 3, or 5 accgrtbrcriteria in Dois\et al. (2008). The

fIBl is then calculated by adding these unitledsies together for a total possible score of
45. Doisyet al.(2008) established an impairment threshold ofv@ete the 28

percentile of reference sites represented a s¢@€)pwith values equal to or greater than
36 representing unimpaired communities, and vdkssthan 36 representing impaired
communities. For more information regarding flBbang, please see Doisgy al. (2008).

Based on consultation between the department an@,Nti2 fIBI impairment threshold
value of 36 was used as the numeric biocriteriandiator for making an attainment
decision for aquatic life (Appendix C). Work by Byet al. (2008) focused on stream’§ 3
to 5" order in size, and the fIBI was only validated $tneams in the Ozark ecoregion, not
for streams in the Central Plains and Mississighivial Basin. Therefore, when assessing
streams with the fIBI, the index may only be applie streams'3to 5" order in size from
the Ozark ecoregion. Assessment procedures dmeealibelow.

Full Attainment
* For seven or fewer samples and following MDC RABhfcommunity
protocols, 75% of fIBI scores must be 36 or greataauna achieving these
scores are considered to be very similar to Ozsfideence streams.

* For eight or more samples, the percent of samplasng 36 or greater must
be statistically similar to representative refegenc control streams. To
determine statistical similarity, a binomial probiy Type | error rate (0.1)
is calculated based on the null hypothesis thatasiestream would have the
same percentage (75%) of fIBI scores greater tldaas3Ieference streams.
If the Type | error rate is more than the significa leveln=0.1, the fish
community would be rated as unimpaired.

Non-Attainment
* For seven or fewer samples and following MDC RABhfcommunity
protocols, 75% of the fIBI scores must be lowentl36. Fauna achieving
these scores are considered to be substantidigretit than regional
reference streams.

» For eight or more samples, the percent of samplasng 36 or less must be
statistically dissimilar to representative referc control streams. To
determine statistical dissimilarity, a binomial pability Type | error rate is
calculated based on the null hypothesis that ttesteeam would have the
same percentage (75%) of fIBI scores greater tiaas3Ieference streams.
If the Type | error rate is less than 0.1, the hylbothesis is rejected and the
fish community would be rated as impaired.

Data will be judged inconclusive when outcomes dooh meet requirements for
decisions of full or non-attainment.
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With the exception of two subtle differences, ukthe binomial probability for fish
community samples will follow the example provided macroinvertebrate samples in the
previous section. First, instead of test streampd@s being compared to reference streams
of the same EDU, they will be compared to referestceams from the Ozark ecoregion.
Secondly, the probability of success used in therial distribution equation will always

be set to 0.70 since Appendix D states to “ratream as impaired if biological criteria
reference stream frequency of fully biologicallyporting scores is greater than five
percent more than the test stream.”

Although 'and 29 order stream data will not be used to judge astras impaired for
Section 303(d) purposes, the department may usabitvee assessment procedures to judge
1st and ¥ order streams as unimpaired. Moreover, shoulgpkntontain fIBl scores

less than 29, the department may judge the stredisuapected of impairment” using the
above procedures.

Considerations for the Influence of Habitat Quality and Sample Representativeness

Low fIBI scores that are substantially differenatireference streams could be the result of
water quality problems, habitat problems, or bdttihen low fIBI scores are established, it
is necessary to review additional information tibedlentiate between an impairment
caused by water quality and one that is causedbigdi. The collection of a fish
community sample is also accompanied by a surv@ngsical habitat from the sampled
reach. MDC sampling protocol for stream habit#ibfes procedures provided by Peek

al. (2006). With MDC guidance, the department utsitleis habitat data and other
available information to assure that an assessaiaguatic life attainment based on fish
data is only the result of water quality, and t@impairment resulting from habitat is
categorized as such. This section describes theegdures used to assure low fIBI scores
are the result of water quality problems and nditad degradation. The information
below outlines the department’s provisional mettmdlentify unrepresentative samples
and low fIBI scores with questionable habitat ctiodi, and ensure corresponding fish IBI
scores are not used for Section 303(d) listing.

a) Following recommendations from the biocriteria wgndup, the department
will consult MDC about the habitat condition of panlar streams when
assessing low fIBI scores.

b) Samples may be considered for Section 303(d) §<DNLY if they were
collected in the Ozark ecoregion, and the sampére wollected during
normal representative conditions, based upon beftgsional judgment from
MDC staff,. Samples collected from the Centraidand Mississippi
Alluvial Basin are excluded from Section 303(djihg.

c) Only samples from streams 3rd to 5th order in Biag be considered for
Section 303(d) listing. Samples from 1st or 2ndieoistream sizes are
excluded from Section 303(d) consideration; howgthexry may be placed
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d)

into Categories 2B and 3B if impairment is suspaote into Categories 1,
2A, or 3A if sample scores indicate a stream isngaired. Samples from
lower stream orders are surveyed under a diffdRé& Program protocol
than 3rd to 5th order streams.

Samples that are ineligible for Section 303(d)rginclude those collected
from losing streams, as defined by the Departme@emlogy and Land
Survey, or collected in close proximity to losirigeams. Additionally,
ineligible samples may include those collectedtosasns that were
considered to have natural flow issues (such aasis reduced predominately
to subsurface flow) preventing good fish 1Bl ssof@m being obtained, as
determined through best professional judgment ofOIaff.

Fish IBI scores must be accompanied by habitat kswpth a QCPH1
habitat index score. MDC was asked to analyze mgar habitat metrics
and identify samples where habitat metrics seeméutiicate potential
habitat concerns. As a result, a provisional ingdemed QCPH1 was
developed. QCPH1 values less than 0.39 indicate lpabitat, and values
greater than 0.39 suggest adequate habitat isablail The QCPH1
comprises six sub-metrics indicative of substratality, channel disturbance,
channel volume, channel spatial complexity, fiskiezpand tractive force and
velocity.

The QCPHL1 index is calculated as follows:
QCPH1= ((Substrate Quality*Channel Disturbance*CteYolume*
Channel Spatial Complexity * Fish Cover * Tractiverce &
Velocity)"®)

Where sub-metrics are determined by:

Substrate Quality = [(embeddedness + small particles)/2] *
[(filamentous algae + aquatic macrophyte)/2] * lme#trand hardpan

Channel Disturbance= concrete * riprap * inlet/outlet pipes *
relative bed stability * residual pool observecigpected ratio

Channel Volume= [(dry substrate+width depth product + residual
pool + wetted width)/4]

Channel Spatial Complexity= (coefficient of variation of mean
depth + coefficient of variation of mean wetted thie fish cover
variety)/3
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Fish Cover= [(all natural fish cover + ((brush and overhamgin
vegetation + boulders + undercut bank + large watetyris)/4) +
large types of fish cover)/3]

Tractive Force & Velocity = [(mean slope + depth * slope)/2]

Unimpaired fish 1Bl samples (fiBt36) with QCPH1 index scores below the 0.39
threshold value, or samples without a QCPH1 sciogether, are eliminated from
consideration for Category 5 and instead placenl@#tegories 2B or 3B should an
impairment be suspected. Impaired fish communfiéd <36) with QCPH1 scores <0.39
can be placed into Category 4C (non-discrete oildthabitat impairment). Impaired fish
communities (fIBI <36) with adequate habitat scq@€PH1 >0.39) can be placed into
Category 5. Appropriate streams with unimpaireti tommunities and adequate habitat
(QCPH1 >0.39) may be used to judge a stream aspaiied.

Similar to macroinvertebrates, assessment of fishneunity information must be based on
data coded level three or four as described ini@edtC of this document. Data coded as
levels three and four represent environmental wétathe greatest degree of assurance,
and thus, assessments will include multiple samipdes a single site, or samples from
multiple sites within a single reach.

Following the department’s provisional methodolofishh community samples available
for assessment (using procedures in Appendix Ci&dude only those from 3rd to 5th
order Ozark Plateau streams, collected under nore@esentative conditions, where
habitat seemed to be good, and where there weissnes with inadequate flow or water
volume.

* Other Biological Data

On a case by case basis, the department may Usgibab data other than MSCI or fIBI
scores for assessing attainment of aquatic liffnebiological data may include
information on single indicator aquatic specieg Hra ecologically or recreationally
important, or individual measures of community be#hat respond predictably to
environmental stress. Measures of community healtid be represented by aspects of
structure, composition, individual health, and msses of the aquatic biota. Examples
could include measures of density or diversityadatic organisms, replacement of
pollution intolerant taxa, or even the presenckiothemical markers.

Other biological data should be collected undeel vetted study that is documented in a
scientific report, a weight of evidence approachusth be established, and the report
should be referenced in the 303(d) listing workshdfeother biological data is a critical
component of the community and has been adverffelstad by the presence of a
pollutant or stressor, then such data would indieatvater body is impaired. The
department’s use of other biological data is cdastswith EPA’s policy on independent
applicability for making attainment decisions, whis intended to protect against
dismissing valuable information when diagnosingrapairment of aquatic life.



Methodology for the Development of the
2018 Section 303(d) List in Missouri
Page 33 of 61

The use of other biological data in water body sss®nts occurs infrequently, but when
available, it is usually assessed in combinatiah wiher information collected within the
water body of interest. The department will avesihg other biological data as the sole
justification for a Section 303(d) listing; howeyether biological data will be used as part
of a weight of evidence analysis for making the ma®rmed assessment decision.

* Toxic Chemicals

Water

For the interpretation of toxicity test data, startlacute or chronic bioassay procedures
using freshwater aquatic fauna such as, but nateldro, Ceriodaphnia dubiak-athead
Minnows Pimephales promels Hyalella aztecaor Rainbow Trout@ncorhynchus
mykiss}® will provide adequate evidence of toxicity for 368listing purposes.
Microtox®toxicity tests may be used to list a water as afkby “toxicity” only if there are
data of another kind (freshwater toxicity testslisent chemistry, water chemistry, or
biological sampling) that indicate water qualitypairment

For any given water, available data may occur thhout the system and/or be concentrated
in certain areas. When the location of pollutionrses are known, the department reserves
the right to assess data representative of impacteditions separately from data
representative of unimpacted conditions. Pollusoarces include those that may occur at
discrete points along a water body, or those treatreore diffuse.

Sediment

For toxic chemicals occurring in benthic sedimedtda interpretation will include
calculation of a geometric mean for specific toxmwen an adequate number of samples,
and comparing that value to a corresponding Prebafiect Concentration (PEC) given by
MacDonaldet al. (2000). The PEC is the level of a pollutant abatéch harmful effects

on the aquatic community are likely to be obseriacDonald (2000) gave an estimate of
accuracy for the ability of individual PECs to piedoxicity. For all metals except arsenic,
pollutant geometric means will be compared to 1509%e recommended PEC values.
This comparison should meet confidence requirenmegmtied elsewhere in this document
When multiple contaminants occur in sediment, tibximay occur even though the level of
each individual pollutant does not reach toxic Isevel'he method of estimating the
synergistic effects of multiple pollutants in sedims is described below.

The Meaning of the Sediment Quotient and How to Calculate It

Although sediment criteria in the form of a PB@ given for several individual contaminants, it
is recognized that when multiple contaminants oatwediment, toxicity may occur even
though the level of each individual pollutant does reach toxic levels. The method of
estimating the synergistic effects of multiple ptdints in sediments given in MacDoneldal.
(2000)includes the calculation of a PECQ. PECQs grehtar 0.75 will be judged as toxic.

18 Reference 10 CSR 20-7.015(9)(L) for additional infation
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This calculation is made by dividing the pollutannhcentration in the sample by the PEC value
for that pollutant. For single samples, tlustients are summed, and then normalized by
dividing that sum by the number of pollutants ie tbrmula. When multiple samples are
available, the geomean (as calculated for spaodiltitants) will be placed in the numerator
position for each pollutant included in the equatio

Example: A sediment sample contains the followiggplts in mg/kg:
Arsenic 2.5, Cadmium 4.5, Copper 17, Lead #0d,Zinc 260.
The PEC values for these five pollutanteespective order are:
33, 4.98, 149, 128, and 459 mg/kg.
PECQ =
[(2.5/33) + (4.5/4.98) + (17/149) + (100/128) + (2469)]/5 = 0. 488

Using PECQ to Judge Toxicity

Based on research by MacDonatdal. (2000) 83% of sediment samples with PECQ less than
0.5 were non-toxic while 85% of sediment samplab WECQ greater than 0.5 were toxic.
Therefore, to accurately assess the synergistctsfbf sediment contaminants on aquatic life,
the department will judge PECQ greater than 0.7xs.

e Duration of Assessment Period.

Except where the assessment period is specifinatiyd in Appendix B, the time period

during which data will be used in making the assesgs will be determined by data age and
data code considerations, as well as representaggeconsiderations such as those described
in footnote 14.

 Assessment of Tier Three Waters

Waters given Tier Three protection by the antiddgtian rule at 10 CSR 20-7.031(2) shall
be considered impaired if data indicate water dqualkas been reduced in comparison to its
historical quality. Historical quality is deterneid from past data that best describes a
water body’s water quality following promulgatiohtbe antidegradation rule and at the
time the water was given Tier Three protection.

Historical data gathered at the time waters wevergilier Three protection will be used if
available. Because historical data may be limited historical quality of the waters may
be determined by comparing data from the assesggdent with data from a

“representative” segment. A representative segisembody or stretch of water that best
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reflects the conditions that probably existed atttime the antidegradation rule first applied
to the waters being assessed. Examples of possjirlesentative data include 1) data from
stream segments upstream of assessed segmenectiat discharges, and 2) data from
other water bodies in the same ecoregion havingasimatershed and landscape
characters. These representative stream segments@uld be characterized by receiving
discharges similar to the quality and quantity istdric discharges of the assessed
segment. The assessment may also use data framgsbssed segment gathered between
the time of the initiation of Tier Three protectiand the last known time in which
upstream discharges, runoff, and watershed conditiemained the same, provided that
the data do not show any significant trends ofidad water quality during that period.

The data used in the comparisons will be testeddomality and an appropriate statistical
test will be applied. The null hypothesis for stdtal analysis will be that water quality at
the test segment and representative segment sathe. This will be a one-tailed test (the
test will consider only the possibility that thesassed segment has poorer water quality)
with the alpha level of 0.1, meaning that the tegst show greater than a 90 percent
probability that the assessed segment has pooter gaality than the representative
segment before the assessed segment can be Bstegaired.

* Other Types of Information

1. Observation and evaluation of waters for noncompkawith state narrative water
quality criteria. Missouri’s narrative water quglcriteria, as described in 10 CSR 20-
7.031 Section (3), may be used to evaluate wateen\a quantitative (narrative) value
can be applied to the pollutant. These narratiiter@a apply to both classified and
unclassified waters and prohibit the following iaters of the state:

a. Waters shall be free from substances in sufficembunts to cause the formation
of putrescent, unsightly, or harmful bottom depsit prevent full maintenance
of beneficial uses;

b. Waters shall be free from oil, scum, and floatiedpids in sufficient amounts to be
unsightly or prevent full maintenance of beneficiaes;

c. Waters shall be free from substances in suffic@nbunts to cause unsightly
color or turbidity, offensive odor, or prevent fatlaintenance of beneficial uses;

d. Waters shall be free from substances or conditiogsfficient amounts to result
in toxicity to human, animal, or aquatic life;

e. There shall be no significant human health hazameh fincidental contact with the
water;

f. There shall be no acute toxicity to livestock oldlie watering;

g. Waters shall be free from physical, chemical, afrbjogic changes that would
impair the natural biological community;

h. Waters shall be free from used tires, car bodgsliances, demolition debris,
used vehicles or equipment, and solid waste asel&in Missouri’s Solid Waste
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Law, section 260.200, RSMo, except as the usedaf materials is specifically
permitted pursuant to sections 260.200-260.247, ®SM

2. Habitat assessment protocols for wadeable strearestieen established and are
conducted in conjunction with sampling aquatic maurertebrates and fish. Methods
for evaluating aquatic macroinvertebrate and fesmm@unity data include assessment
procedures that account for the presence or absdémepresentative habitat quality. The
department wilhot use habitat data alone for assessment purposes.

E. Other 303(d) Listing Considerations

* Adding to the Existing List or Expanding the Scaffémpairment to a Previously Listed
Water.

The listed portion of impaired water bodies mayrimeeased based on recent monitoring
data following the guidelines in this document. e@m more new pollutants may be
added to the listing for a water body already anltst based on recent monitoring data
following these same guidelines. Waters not prasiyplisted may be added to the list
following the guidelines in this document.

* Deleting from the Existing List or Decreasing theofe of Impairment to a Previously
Listed Water

The listed portion of an impaired water body maydbereased based on recent
monitoring data following the guidelines in thisadment. One or more pollutants may
be deleted from the listing for a water body alsead the list based on recent monitoring
data following guidelines in Appendix D. Watersynige completely removefdom the
list for several reasof% the most common being (1) water has returnedmaptiance
with water quality standards, or (2) the water daaspproved TMDL study or Permit in
Lieu of a TMDL.

F. Prioritization of Waters for TMDL Development

Section 303(d) of the Clean Water Act and fedexgutation 40 CFR 130.7(b)(4) require states
to submit a priority ranking of waters requiring DMs. The department will prioritize
development of TMDLs based on several variablelsidiicg:

» social impact/public interest and risk to publi@ahle

» complexity and cost (including consideration of getdconstraints), availability of
data of sufficient quality and quantity for TMDL mbeling

court orders, consent decrees, or other formaleaggats

source of impairments

existence of appropriate numeric quality criteaiag

implementation potential and amenability of theljpeon to treatment

19 see, “Guidance for 2006 Assessment, Listing agpbRing Requirements Pursuant to Sections 3030#)b) and 314 of the
Clean Water Act”. USEPA, Office of Water, WashioigtDC.
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The department’s TMDL schedule will represent tisgitization. The TMDL Program
develops the TMDL schedule and maintains it aféllewing website:
http://www.dnr.mo.gov/env/wpp/tmdl/

G. Resolution of Interstate/International Disagreemens

The department will review the draft 303(d) Listsath other states with which it shares a border
(Missouri River, Mississippi River, Des Moines Riand the St. Francis River) or other
interstate waters. Where the listing for the sarater body in another state is different than the
one in Missouri, the department will request theadand the listing justification. These data will
be reviewed following the evaluation guidelineshis document. The Missouri Section 303(d)
list maybe changed pending the evaluation of this additidata.

H. Statistical Considerations

The most recent EPA guidance on the use of statistithe 303(d) listing methodology document
is given in Appendix A. Within this guidance theme three major recommendations regarding
statistics:
° Provide a description of analytical tools the stetes under various circumstances
°  When conducting hypothesis testing, explain théwuarcircumstances under which the
burden of proof is placed on proving the watemgpaired and when it is placed on proving
the water is unimpaired, and
° Explain the level of statistical significanag (used under various circumstances.

« Description of Analytical Tools

Appendix D, describes the analytical tools the depant will use to determine whether a water
body is impaired and whether or when a listed wiately is no longer impaired.

+ Rationale for the Burden-of-Proof

Hypothesis testing is a common statistical practitke procedure involves first stating a
hypothesis you want to test, such as “the mosufatly seen color on clothing at a St. Louis
Cardinals game is red” and then the opposite drhyplothesis “red is not the most frequently
seen color on clothing at a Cardinals game.” Tdstatistical test is applied to the data (a
sample of the predominant color of clothing worn20) fans at a Cardinals game on July 12)
and based on an analysis of that data, one oiwbd&ypotheses is chosen as correct.

In hypothesis testing, the burden-of-proof is alsvay the alternate hypothesis. In other words,
there must be very convincing data to make us caolecthat the null hypothesis is not true and
that we must accept the alternate hypothesis. etowincing the data must be is stated as the
“significance level” of the test. A significanceviel ofa=0.10 means that there must be at least
a 90 percent probability that the alternate hypaithes true before we can accept it and reject
the null hypothesis.
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For analysis of a specific kind of data, eithertib&t significance level or the statement of null
and alternative hypotheses, or both, can be véoiaghieve the desired degree of statistical
rigor. The department has chosen to maintain aistamt set of null and alternate hypotheses
for all our statistical procedures. The null hypedtis will be that the water body in question is
unimpaired and the alternate hypothesis will bé ithia impaired. Varying the level of
statistical rigor will be accomplished by varyirgettest significance level. For determining
impairment (Appendix D) test significance levels aet at eithex=0.1 ora=0.4, meaning the
data must show at minimum 90% or 60% probabil#gpectively that the water body is
impaired. However, if the department retained érgsme test significance levels in
determining when an impaired water body had bestored to an unimpaired status (Appendix
D) some undesirable results can occur.

For example, using a 0.1 significance level foed®ining both impairment and non-
impairment, if the sample data indicate the stréacha 92 percent probability of being
impaired, it would be rated as impaired. If suhsat data were collected and added to the
database, and the data now showed the water h88l percent chance of being impaired, it
would be rated as unimpaired. Judging as unimga@n@ater body with only a 12 percent
probability of being unimpaired is clearly a po@cdsion. To correct this problem, the
department will use a test significance level df for some analytes and 0.6 for others. This
will increase our confidence in determining compdia with criteria to 40 percent and 60
percent, respectively under the worst case comditiand for most databases will provide an
even higher level of confidence.
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* Level of Significance Used in Tests

The choice of significance levels is largely retate two concerns. The first concern is with
matching error rates with the severity of the coussices of making a decision error. The
second addresses the need to balance, to the gegotieable, Type | and Type 1l error rates.
For relatively small number of samples, the didgdretween Type | and Type Il errors can be
large. The tables 2.0 and 3.0 below shows ertes realculated using the binomial distribution
for two very similar situations. Type | error ratare based on a stream with a 10 percent
exceedence rate of a standard, and Type Il ertes eae based on a stream with a 15 percent
exceedence rate of a standard. Note that whenleamp remains the same, Type Il error rates
increase as Type | error rates decrease (Table 218 note that for a given Type | error rate,
the Type Il error rate declines as sample sizeeames (Table 3.0).

Table 2.0. Effects of Type | error rates on Typertor rates. Type | error rates are based on a
stream with a 10 percent exceedence rate of aathatid Type Il error rates for a stream with a 15
percent exceedence rate of a standard.

Total No. No. Samples Type | Type Il

of Samples Meeting Std. Error Rate Error Rate
18 17 0.850 0.479
18 16 0.550 0.719
18 15 0.266 0.897
18 14 0.098 0.958
18 13 0.028 0.988

Table 3.0. Effects of Type I error rates and sanspte on Type |l error rates. Type | error rates
are based on a stream with a 10 percent exceedmsecaf a standard and Type Il error rates for
a stream with a 15 percent exceedence rate ohdasth

Total No. No. Samples Type | Type Il

of Samples Meeting Std. Error Rate Error Rate
6 5 0.469 0.953
11 9 0.303 0.930
18 15 0.266 0.897
25 21 0.236 0.836

Use of the Binomial Probability Distribution forterpretation of the 10 Percent Rule

There are two options for assessing data for canpd with the 10 percent rule. One is to
simply calculate the percent of time the criten@tue is not met, and to judge the water to be
impaired if this value is greater than 10 perceéltie second method is to use some evaluative
procedure that can review the data and providebatility statement regarding compliance
with the 10 percent rule. Since the latter opatlows assessment decisions relative to specific
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test significance levels and the first option doet the latter option is preferred. The
procedure chosen is the binomial probability dmttion and calculation of the Type | error
rate.

* Other Statistical Considerations

Prior to calculation of confidence limits, the naiity of the data set will be evaluated. If
normality is improved by a data transformation, ¢bafidence limits will be calculated on the
transformed data.

Time of sample collection may be biased and interf@th an accurate measurement of
frequency of exceedance of a criterion. Datas@tgposed mainly or entirely of storm water
data or data collected only during a season whearwaality problems are expected could
result in a biased estimate of the true exceedfiagaency. In these cases, the department may
use methods to estimate the true annual frequantgiaplay these calculations whenever they
result in a change in the impairment status of eemaody.

For waters judged to be impaired based on biolbgiaga where data evaluation procedures are
not specifically noted in Table 1, the statistigedcedure used, test assumptions, and results
will be reported.

« Examples of Statistical Procedures

Two Sample “t” Test for Color

Null Hypothesis: Amount of color is no greater iteat stream than in a control stream. As
stated, this is a one-sided test, meaning thatreveray interested in determining whether or not
the color level in the test stream is greater thamcontrol stream. If the null hypothesis had
been “amount of color is different in the test aodtrol streams,” we would have been
interested in determining if the amount of coloisvegther less than or greater than the control
stream, a two-sided test.

Significance Levelu=0.10

Data Set: Platinum-Cobalt color units data fortést stream and a control stream samples
collected at each stream on same date.

Test Stream 70 45 35 45 6Q 60 80
Control Streamn 50 40 20 40 30 40 75
Difference (TC 20 5 15 5 30 20 5

Statistics for the Difference: Mean = 14.28, staddkeviation =9.76, n =7

Calculated “t” value = (square root of n)(mean)istard deviation = 3.86

Tabular “t” value is taken from a table of the tlistribution for 2 alpha (0.20) and n-1 degrees
of freedom. Tabular “t” = 1.44.
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Since calculated “t” value is greater than tabtihaalue, reject the null hypothesis and conclude
that the test stream is impaired by color.

Statistical Procedure for Mercury in Fish Tissue

Data Set: data in ug/Kg 130, 230, 450. Mea7@, Standard Deviation = 163.7
The 60% Lower Confidence Limit Interval = the sampiean minus the quantity:
((0.253)(163.7)/square root 3) = 23.9. Thus th&@L Confidence Interval is 246.088

HO/Kg.

The criterion value is 300 pg/Kg. Therefore, sittee60% LCL Confidence Interval is less
than the criterion value, the water is judged tabienpaired by mercury in fish tissue, and the
water body is placed in either Category 2B or 3B.



Methodology for the Development of the
2018 Section 303(d) List in Missouri
Page 42 of 61

|. References

Barbour, M.T., J. Gerritsen, G.E. Griffith, R. Ferborg, E. McCarron, J.S. White, M.L.
Bastian. 1996. A framework for biological critef@ Florida streams using benthic
macroinvertebrates. Journal of the North AmericentBological Society 15(2): 185-
211.

Doisy, K.E., C.F. Rabeni, M.D. Combes, and R.Jv&ar2008. Biological Criteria for Stream
Fish Communities of Missouri. Final Report to theitdd States Environmental
Protection Agency. Missouri Cooperative Fish andoie Research Unit, Columbia,
Missouri. 91 pp.

Hughes, R.M., D.P. Larsen, and J.M. Omernik. 1988jional reference sites: a method for
assessing stream pollution. Environmental Managed®(®): 625-629.

Ohio Environmental Protection Agency. 1990. The bfsBiocriteria in the Ohio EPA Surface
Water Monitoring and Assessment Program. Columbbs;.

Fischer, S. and M. Combes. 2011. Resource Assessm@mMonitoring Program: Standard
Operating Procedures — Fish Sampling. Missouri Biepnt of Conservation, Jefferson
City, Missouri.

MacDonald, D.D, Ingersoll, C. G., Berger, T. At al.2000. Development and Evaluation of
Consensus-Based Sediment Quality Guidelines fahiwrater Ecosystems. Arch.
Environ. Contamination Toxicology. 39, 20-31.

Missouri Department of Natural Resources. 2002ldgjical Criteria for Wadeable/Perennial
Streams of Missouri. Missouri Department of Nati&asources, Environmental
Services Program, P.O. Box 176, Jefferson Cityshlisi 65102. 32 pp.

Missouri Department of Natural Resources. 201@&&itr Habitat Assessment. Missouri
Department of Natural Resources, Environmental iSesvProgram, P.O. Box 176,
Jefferson City, Missouri 65102. 40 pp.

Missouri Department of Natural Resources. 2012mi&guantitative Macorinvertebrate Stream
Bioassessment. Missouri Department of Natural Ressu Environmental Services
Program, P.O. Box 176, Jefferson City, Missouri@h129 pp.

Missouri Department of Natural Resources. 2014eftéation). Taxonomic Levels for
Macroinvertebrate Identifications. Division of Emmmental Quality, Environmental
Services Program, P.O. Box 176, Jefferson Cityshlisi 65102. 39 pp.

Peck, D.V., A.T. Herlihy, B.H. Hill, R.M. Hughes,R. Kaufmann, D.J. Klemm, J.M.
Lazorchak, F.H. McCormick, S.A. Peterson, P.L. RidgT. Magee, and M.Cappaert.
2006. Environmental Monitoring and Assessment RiogBurface Waters Western Pilot
Study: Field Operation Manual for Wadeable StredaA/620/R-06/003. U.S.



Methodology for the Development of the
2018 Section 303(d) List in Missouri
Page 43 of 61

Environmental Protection Agency, Office of Reseaand Development, Washington,
D.C.

U.S. Environmental Protection Agency. 1996. BiotagiCriteria: Technical Guidance for
Streams and Small Rivers. EPA 822-B-96-001. Officé/ater, Washington D.C. 162

pp.



Methodology for the Development of the
2018 Section 303(d) List in Missouri
Page 44 of 61

Appendix A

Excerpt from Guidance for 2006 Assessment, Listing and RepoRemuirements Pursuant to
Sections 303(d), 305(b) and 314 of the Clean Water July 29, 2005. USEPA pp. 39-41.

The document can be read in its entirety from tiSe EPA web site:
http://water.epa.gov/lawsregs/lawsguidance/cwa/taplbad/2006irg-report.pdf

G. How should statistical approaches be used iaiathent determinations?

The state’s methodology should provide a ratiohateany statistical interpretation of
data for the purpose of making an assessment digigtion.

Description of statistical methods to be employedarious circumstances

The methodology should provide a clear explanatiowhich analytic tools the state
uses and under which circumstances. EPA recomntbatithe methodology explain
issues such as the selection of key sample stat{stiithmetic mean concentration,
median concentration, or a percentile), null anteahative hypotheses, confidence
intervals, and Type | and Type Il error threshol@ike choice of a statistic tool should
be based on the known or expected distributiohe@tbncentration of the pollutant in
the segment (e.g., normal or log normal) in bothetiand space.

Past EPA guidance (1997 305(b) and 2000 CALM) remended making non-
attainment decisions, for “conventional pollutaifts— TSS, pH, BOD, fecal coliform
bacteria, and oil and greasel3 — when more thar®6ldf measurements exceed the
water quality criterion.” (However, EPA guidancesaot encouraged use of the
“10% rule” with other pollutants, including toxicsUse of this rule when addressing
conventional pollutants, is appropriate if its ajgaition is consistent with the manner
in which applicable WQC are expressed. An examipge\WQC for which an
assessment based on the ten percent rule wouldgregriate is the EPA acute WQC
for fecal coliform bacteria, applicable to protemti of water contact recreational use.
This 1976-issued WQC was expressed as, “...no thareten percent of the samples
exceeding 400 CFU per 100 ml, during a 30-day mktiblere, the assessment
methodology is clearly reflective of the WQC.

On the other hand, use of the ten percent rulei@rpreting water quality data is
usually not consistent with WQC expressed eithet amstantaneous maxima not to
be surpassed at any time, or 2) average concentratover specified times. In the
case of “instantaneous maxima (or minima) nevevdour” criteria use of the ten
percent rule typically leads to the belief thateemt conditions are equal or better
than specified by the WQC, when they in fact aresickerably worse. (That is,

2 There are a variety of definitions for the termtigentional pollutants.” Wherever this term is rede to in this guidance, it
means “a pollutant other than a toxic pollutant.”
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pollutant concentrations are above the criteriomcentration a far greater

proportion of the time than specified by the WQ@hhversely, use of this decision
rule in concert with WQC expressed as average auragons over specific times can
lead to concluding that segment conditions are wdnein WQC, when in fact they are
not.

If the state applies different decision rules fdfedtent types of pollutants (e.g., toxic,
conventional, and non-conventional pollutants) &ks of standards (e.g., acute vs.
chronic criteria for aquatic life or human healthhe state should provide a
reasonable rationale supporting the choice of atjgatar statistical approach to each
of its different sets of pollutants and types ahdards.

1. Elucidation of policy choices embedded in selectibparticular statistical approaches
and use of certain assumptions EPA strongly enagmgatates to highlight policy
decisions implicit in the statistical analysis thilaéy have chosen to employ in various
circumstances. For example, if hypothesis tessngsed, the state should make its
decision-making rules transparent by explaining wttochose either “meeting WQS” or
“not meeting WQS” as the null hypothesis (rebutéaptesumption) as a general rule
for all waters, a category of waters, or an indivad segment. Starting with the
assumption that a water is “healthy” when employmgpothesis testing means that a
segment will be identified as impaired, and place@ategory 4 or 5, only if substantial
amounts of credible evidence exist to refute thasymption. By contrast, making the
null hypothesis “WQS not being met” shifts the mraf proof to those who believe the
segment is, in fact, meeting WQS.

Which “null hypothesis” a state selects could likeleate contrasting incentives
regarding support for additional ambient monitoriaghong different stakeholders. If the
null hypothesis is “meeting standards,” there waceprevious data on the segment, and
no additional existing and readily available datadainformation are collected, then the
“null hypothesis” cannot be rejected, and the segbweould not be placed in Category 4
or 5. In this situation, those concerned about gassadverse consequences of having a
segment declared “impaired” might have little inést in collection of additional

ambient data. Meanwhile, users of the segment wikdly want to have the segment
monitored, so they can be ensured that it is indmgxhble of supporting the uses of
concern. On the other hand, if the null hypothésishanged to “segment not meeting
WQS,” then those that would prefer that a particidagment not be labeled “impaired”
would probably want more data collected, in hopegroving that the null hypothesis is
not true.

Another key policy issue in hypothesis testinghiatwignificance level to use in deciding
whether to reject the null hypothesis. Picking ghhievel of significance for rejecting the
null hypothesis means that great emphasis is bgexged on avoiding a Type | error
(rejecting the null hypothesis, when in fact, tid hypothesis is true). This means that if
a 0.10 significance level is chosen, the state svemkeep the chance of making a Type |
error at or below ten percent. Hence, if the chosalh hypothesis 2006 IR Guidance
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July 2005 41 is “segment meeting WQS,” the stateyiag to keep the chance of saying
a segment is impaired — when in reality it is neinder ten percent.

An additional policy issue is the Type Il error®{mejecting the null hypothesis, when it
should have been). The probability of Type Il esrdepends on several factors. One key
factor is the number of samples available. Witixed number of samples, as the
probability of Type | error decreases, the probabibf a Type Il error increases. States
would ideally collect enough samples so the chantesaking Type | and Type Il errors
are simultaneously small. Unfortunately, resounsesded to collect such numbers of
samples are quite often not available.

The final example of a policy issue that a stateughdescribe is the rationale for
concentrating limited resources to support datdemlon and statistical analysis in
segments where there are documented water quatityigms or where the combination
of nonpoint source loadings and point source disgha would indicate a strong
potential for a water quality problem to exist.

EPA recommends that, when picking the decisiorsraihel statistical methods to be
utilized when interpreting data and informatioratsis attempt to minimize the chances of
making either of the two following errors:

* Concluding the segment is impaired, when in itastnot, and
* Deciding not to declare a segment impaired, wihénin fact impaired.

States should specify in their methodology whatia@nce level they have chosen to
use, in various circumstances. The methodology dvoest describe in “plain English”
the likelihood of deciding to list a segment thrateality is not impaired (Type | error if
the null hypothesis is “segment not impaired”). &l&€PA encourages states to estimate,
in their assessment databases, the probabilityaking a Type Il error (not putting on
the 303(d) list a segment that in fact fails to M&€)S), when: 1) commonly-available
numbers of grab samples are available, and 2) #grek of variance in pollutant
concentrations are at commonly encountered le¥@sexample, if an assessment is
being performed with a WQC expressed as a 30-dasage concentration of a certain
pollutant, it would be useful to estimate the praibty of a Type Il error when the
number of available samples over a 30 day pericztjisal to the average number of
samples for that pollutant in segments state-wodéy a given group of segments,
assuming a degree of variance in levels of theupenit often observed over typical 30
day periods.
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Appendix B

METHODS FOR ASSESSING COMPLIANCE WITH WATER QUALITY STANDARDS USED FOR 303(d) LISTING
PURPOSES: NUMERIC CRITERIA THAT ARE INCLUDED IN STA TE WATER QUALITY STANDARDS (10 CSR 20-

7.031)
DESIGNATED DATATYPE DATA COMPLIANCE WITH WATER Notes
USES QUALITY QUALITY STANDARDS '
CODE
Overall use No data. Not applicable | Given same rating as monitored strea | Data Type Note This data type is used only

protection (all

designated useg)on similar land

Evaluated based

use/ geology as
stream with water
quality data.

with same land use and geology.

for wide-scale assessments of aquatic biota
aquatic habitat for 305(b) Report purposes.
This data type is not used in the developmer
the 303(d) List

and

t of

Any designated
uses

No data available
or where only
effluent data is
available. Resultg
of dilution
calculations or
water quality
modeling

Not applicable

Where models or other dilution ckdtians
indicate noncompliance with allowable
pollutant levels and frequencies noted in
this table, waters may be added to Categ
3B and considered high priority for water
guality monitoring.

ory

Protection of
Aquatic Life

Dissolved
oxygen, water
temperature, pH,
total dissolved
gases, oil and
grease.

1-4

Full: No more than 10% of all samples
exceed criterion.

Non-Attainment: Requirements for full
attainment not met.

Compliance with Water Quality Standards
Note: Some sampling periods are wholly or
predominantly during the critical period of thq

monitoring program presents good evidence
a demarcation between seasons where crite
exceedences occur and seasons when they
not, the 10% exceedence rate will be based
an annual estimate of the frequency of
exceedence.

Continuous (e.g. sonde) data with a quality
rating of excellent or good will be used for
assessments.

Chronic pH will be used in the 2018 LMD on
if these criteria appear in the Code of State
Regulations, and approved by the U.S.

year when criteria violations occur. Where the

of
ia
o
o

Environmental Protection Agency.




Methodology for the Development of the

2018 Section 303(d) List in Missouri

Page 48 of 61

Appendix B

METHODS FOR ASSESSING COMPLIANCE WITH WATER QUALITY STANDARDS USED FOR 303(d) LISTING
PURPOSES: NUMERIC CRITERIA THAT ARE INCLUDED IN STA TE WATER QUALITY STANDARDS (10 CSR 20-

d

ight

be

8

7.031)
DESIGNATED DATATYPE DATA COMPLIANCE WITH WATER Notes
USES QUALITY QUALITY STANDARDS '
CODE
Losing E. colibacteria 14 Full: No more than 10% of all samples
Streams exceed criterion.
Non-Attainment: Requirements for full
attainment not met.
The criterion folE. coliis 126
counts/100ml. 10 CSR 20-7.031 (4)(C)
Protection of Toxic chemicals 1-4 Eull: No more than one acute toxic event irCompliance with Water Quality Standards
Aquatic Life three years that results in a documented didete: For hardness based metals with eight
off of aquatic life such as fish, mussels, antewer samples, the hardness value associatg
crayfish (does not include die-offs due to| with the sample will be used to calculate the
natural origin). No more than one acute or chronic thresholds.
?ﬁ(g(ﬁ;giﬂ?:e()f:ac;t?o?r\,\j:hr;(r;?]n:j(;glﬁnon "For hardness based metals with more than &
available y samples, the-reference percentile hardness
provided in state water quality standards will
Non-Attainment: Requirements for full | used to calculate the acute and chronic
attainment not met. thresholds.
Protection of Nutrients in Lakeg 1-4 _Full: Nutrient levels do not exceed water| Compliance with Water Quality Standards
Aquatic Life (total phosphorus quality standards following procedures | Note: Nutrient criteria will be used in the 201
total nitrogen, stated in Appendix D. LMD only if these criteria appear in the Codg
e ol Non-Atsinment Requrements orul | 1 le Reguiaons and approved by the
pny attainment not met. gency.
Human Health -| Chemicals (water 1-4 Full: Water quality does not exceed water

Fish
Consumption

guality standards following procedures
stated in Appendix D.

Non-Attainment: Requirements for full

attainment not met.
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Appendix B

METHODS FOR ASSESSING COMPLIANCE WITH WATER QUALITY STANDARDS USED FOR 303(d) LISTING
PURPOSES: NUMERIC CRITERIA THAT ARE INCLUDED IN STA TE WATER QUALITY STANDARDS (10 CSR 20-

£SS

7.031)
DESIGNATED DATATYPE DATA COMPLIANCE WITH WATER Notes
USES QUALITY QUALITY STANDARDS '
CODE
Drinking Water | Chemical (toxics) 1-4 Eull: Water Quality Standards not exceedeDesignated Use Notc Raw water is water
Supply -Raw following procedures stated in Appendix Dfrom a stream, lake or groundwater prior to
Water. Non-Attainment: Requirements for full treatment in a drinking water treatment plant
attainment not met.
Drinking Water | Chemical (sulfate 1-4 Full: Water quality standards not exceeded
Supply- Raw chloride, fluoride) following procedures stated in Appendix D.
Water
Non-Attainment: Requirements for full
attainment not met.
Drinking Water | Chemical (toxics) 1-4 _ Full: No Maximum Contamindetvel Compliance with Water Quality Standards
Supply-Finished (MCL) violations based on Safe Drinking | Note: Finished water data will not be used fof
Water Water Act data evaluation procedures. | analytes where water quality problems may e
Non-Attainment: Requirements for full caused by the dnnklng water treatment procq
attainment not met such as the formation of Trihalomethanes
' (THMSs) or problems that may be caused by the
distribution system (bacteria, lead, copper).
Whole-Body- Fecal coliform or 2-4 Where there are at least five samples pe Compliance with Water Quality Standards
Contact E. colicount year taken during the recreational season:Note: A geometric mean of 206 cfu/100 ml f
Full Wate qualty standarcs ot exceededE £001 e Used 35 2 rterin velue o
Contact ’ as a geometric mean, in any of the last thyr |ssguri¥s Fecal Coliform Standérd ended
Recreation years for which data is available, for

samples collected during seasons for wh
bacteria criteria apply.

Non-Attainment: Requirements for full
attainment not met.

Cﬁecember 31, 2008, any waters appearing g

e 2008 303(d) List as a result of the Fecal
Coliform Standard will be retained on the list
with the pollutant listed as “bacteria” until
sufficientE. colisampling has determined the
status of the water.

=
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Appendix B

METHODS FOR ASSESSING COMPLIANCE WITH WATER QUALITY STANDARDS USED FOR 303(d) LISTING
PURPOSES: NUMERIC CRITERIA THAT ARE INCLUDED IN STA TE WATER QUALITY STANDARDS (10 CSR 20-

7.031)
DESIGNATED DATATYPE DATA COMPLIANCE WITH WATER Notes
USES QUALITY QUALITY STANDARDS '
CODE
Irrigation, Chemical 14 _Full: Water quality standards not exisa
Livestock and following procedures stated in Appendix D.
Wildlife Water Non-Attainment: Requirements for full
attainment not met.

' See section on Statistical Considerations, Appe@d: D.
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Appendix C
METHODS FOR ASSESSING COMPLIANCE WITH WATER QUALITY STANDARDS USED FOR 303(d) LISTING

PURPOSES: NARRATIVE CRITERIA BASED ON NUMERIC THRES HOLDS NOT CONTAINED IN STATE WATER
QUALITY STANDARDS (10 CSR 20-7.031)

BENEFICIAL DATA DATA COMPLIANCE WITH WATER Notes
USES TYPE QUALITY QUALITY STANDARDS "
CODE

Overall use Narrative 1-4 Full: Streantonditiontypical of
protection (all | criteria for reference or appropriate control streams
beneficial which in this region of the state.
uses) (r]nuezlrjstglrzkr)rlwzn Non-Attainment: The weight of

s can be evidence, based on the narrative criterja

made in 10 CSR 20-7.031(3), demonstrates the

observed condition exceeds a numeric
threshold necessary for the attainment|of
a beneficial use.

For example:

Color: Color as measured by the
Platinum-Cobalt visual method (SM
2120 B) in a water body is statistically
significantly higher than a control watef.

Objectionable Bottom Deposits: The
bottom that is covered by sewage sludge,
trash, or other materials reaching the
water due to anthropogenic sources
exceeds the amount in reference or
control streams by more than 20 percent.

Note: Waters in mixing zones and
unclassified waters that support aquati
life on an intermittent basis shall be
subject to acute toxicity criteria for
protection of aquatic life. Waters in the
initial Zone of Dilution shall not be
subject to acute toxicity criteria.

O
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Appendix C

METHODS FOR ASSESSING COMPLIANCE WITH WATER QUALITY STANDARDS USED FOR 303(d) LISTING
PURPOSES: NARRATIVE CRITERIA BASED ON NUMERIC THRES HOLDS NOT CONTAINED IN STATE WATER
QUALITY STANDARDS (10 CSR 20-7.031)

BENEFICIAL DATA DATA COMPLIANCE WITH WATER Notes
USES TYPE QUALITY QUALITY STANDARDS "
CODE
Protection of | Toxic 1-4 Full: No more than one acute toxic even€ompliance with Water Quality Standards Note. The test
Aquatic Life Chemicals in three years (does not include die-offsresult must be representative of water qualityttierentire time

of aquatic life due to natural origin). N

more than one exceedence of acute of

chronic criterion in three years for all
toxics.

Non-Attainment: Requirements for full
attainment not met.

p period for which acute or chronic criteria appRhor ammonia the
chronic exposure period is 30 days, for all otleids 96 hours.
The acute exposure period for all toxics is 24 bpexkcept for
ammonia which has a one hour exposure period.départment
will review all appropriate data, including hydraghic data, to
ensure only representative data are used. Exodptg@e rivers
where storm water flows may persist at relativelyarying levels
for several days, grab samples collected duringrsteater flows
will not be used for assessing chronic toxicityeria.

Compliance with Water Quality Standards Note: In the case o
toxic chemicals occurring in benthic sediment rathan in water,
the numeric thresholds used to determine the reddrther
evaluation will be the Probable Effect Concentradiproposed in
“Development and Evaluation of Consensus-Basethgadi
Quality Guidelines for Freshwater Ecosystems” bycBianald,
D.D. et al. Arch. Environ. Contam. Toxicol. 39,20-31 (2000).
These Probable Effect Concentrations are as foll8&sng/kg
As; 4.98 mg/kg Cd; 111 mg/kg Cr; 149 mg/kg Cu; 48d@kg Ni;
128 mg/kg Pb; 459 mg/kg Zn; 561 pug/kg naphthaléa&p pg/kg
phenanthrene; 1520 pug/kg pyrene; 1050 pg/kg
benzo(a)anthracene, 1290 pg/kg chrysene; 1450 pug/kg
benzo(a)pyrene; 22,800 pg/kg total polyaromatiacbgarbons;
676 pg/kg total PCBs; chlordane 17.6 ug/kg; Sum B3REB
ug/kg; lindane (gamma-BHC) 4.99 ug/kg. Where ipldt
sediment contaminants exist, the Probable Effeac€wotrations
Quotient shall not exceed 0.75. See Appendix DSextion Il. D
for more information on the Probable Effect Concaiins
Quotient.

f
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Appendix C

METHODS FOR ASSESSING COMPLIANCE WITH WATER QUALITY STANDARDS USED FOR 303(d) LISTING
PURPOSES: NARRATIVE CRITERIA BASED ON NUMERIC THRES HOLDS NOT CONTAINED IN STATE WATER
QUALITY STANDARDS (10 CSR 20-7.031)

BENEFICIAL DATA DATA COMPLIANCE WITH WATER Notes
USES TYPE QUALITY QUALITY STANDARDS "
CODE
Protection of | Biological: 3-4 Full: For seven or fewer samples and | Data Type Note DNR invert protocol will not be used for
Aquatic Life Aquatic following DNR wadeable streams assessment in the Mississippi Alluvial Basin (beettarea) due t
Macro- macroinvertebrate sampling and lack of reference streams for comparison.
invertebrates evaluation protocols, 75% of the streant, ., Type Note: See Section II.D. for additional criteria used
sampled condition index scores must be 16 or assess biological data.
using DNR greater. Fauna achieving these scores _ _ '
Protocol. are considered to be very similar to Compliancewith Water Quality Standards Note: See
regional reference streams. For greater Appendix D. For test streams that are smaller thareference
than seven samples or for other sampljrgfreams (Table | of Water Quality Standards) wibeth
and evaluation protocols, results must pbioreference streams and small control streamas#e to assess
statistically similar to representative the biological integrity of the test stream, theessment of the
reference or control stream. data should display and take into account bothstyfpeontrol
Non-Attainment: For seven or fewer streams.
samples and following DNR wadeable
streams macroinvertebrate sampling ahd
evaluation protocols, 75% of the stream
condition index scores must be 14 or
lower. Fauna achieving these scores are
considered to be substantially different
from regional reference streamsor
more than seven samples or for other
sampling and evaluation protocols,
results must be statistically dissimilar tp
control or representative reference
streams.
Protection of | Biological: 3-4 Full: For seven or fewer samples and | Data Type Note See Section II.D. for additional criteria used
Aquatic Life MDC Fish following MDC RAM fish community | assess biological data.
E:R? Anl\g;unlty Egog%cglrsé;‘jt/oeff Iih:ugglai%?é?/?nggr?és Compliancewith W_ater _Quality St_andards Note: M.DC fIBI
Protocol scores are consi.dered to be very similar cores are from “B_|olog|(_:al Crlte_rla for Streams ‘mSh
; 1,Communities in Missouri” by Doisy et al. (2008) hi&bitat
(Ozark o regional reference streams. For gre“;ﬁr[nitations (as measured by either the QCPHL1 iratexther

Plateau only)

than seven samples or for other sampl

propriate methods) are judged to contributewofish
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Appendix C

METHODS FOR ASSESSING COMPLIANCE WITH WATER QUALITY STANDARDS USED FOR 303(d) LISTING
PURPOSES: NARRATIVE CRITERIA BASED ON NUMERIC THRES HOLDS NOT CONTAINED IN STATE WATER
QUALITY STANDARDS (10 CSR 20-7.031)

BENEFICIAL DATA DATA COMPLIANCE WITH WATER Notes
USES TYPE QUALITY QUALITY STANDARDS "
CODE

and evaluation protocols, results must beommunity scores and this is the only type of datlable, the
statistically similar to representative water body will be included in Category 4C, 2B3&. If other
reference or control streams. types of data exist, the weight of evidence apgreet be used
Suspected of Impairment: Data not as §glcribed jthis document.
conclusive (Category 2B or 3B). For firslCompliancewith Water Quality Standards Note: For
and second order streams fIBI score <| determining influence of poor habitat on those damfhat are
29. deemed as impaired, consultation with MDC RAM stdff be
Non-Attainment: First and second ord 3'u_tiliz_e.d. If, thro_ugh this consu_ltatio.n, habitatdetermineq to be
streams will not be assessed for non- significant ppssm_le cause for impairment, the v_vbtmly will not
attainment. When assessing third to fi nfe rated_as impaired, but rather as suspect ofiimpat
order streams with data sets of seven p categories 2B or 3B).
fewer samples collected by following | Compliancewith Water Quality Standards Note: See
MDC RAM fish community protocols, | Appendix D. For test streams that are signifigasthaller than
75% of the fIBI scores must be lower | bioreference streams where both bioreference ssreaichsmall
than 36. Fauna achieving these scores candidate reference streams are used to assdssl|tiggcal
areconsidered to be substantially integrity of the test stream, the assessment adiitee should
different from regional reference display and take into account both biocriteria metfiee streams
streams For more than seven samples|and candidate reference streams.
for other sampling and evaluation
protocols, results must be statistically
dissimilar to control or representative
reference streams.

Protection of | Other 3-4 Full: Results must be statistically similaData Type Note See Section II.D. for additional criteria used

Aquatic Life Biological to representative reference or control | assess biological data

Data streams.

Non-Attainment: Results must be
statistically dissimilar to control or
representative reference streams.
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Appendix C

METHODS FOR ASSESSING COMPLIANCE WITH WATER QUALITY STANDARDS USED FOR 303(d) LISTING
PURPOSES: NARRATIVE CRITERIA BASED ON NUMERIC THRES HOLDS NOT CONTAINED IN STATE WATER
QUALITY STANDARDS (10 CSR 20-7.031)

BENEFICIAL DATA DATA COMPLIANCE WITH WATER Notes
USES TYPE QUALITY QUALITY STANDARDS "
CODE

Protection of | Toxicity 2 Full: No more than one test result of
Aquatic Life testing of statistically significant deviation from

streams or controls in acute or chronic test in a

lakes using three-year period.

g(rq;;r?igms Non_—Attainment: Requirements for full

attainment not met.

Human Health | Chemicals 1-2 Full: Contaminant levels in fish tissue| Compliance with Water Quality Standards Note: Fish tissue
- Fish (tissue) levels in fillets, tissue plugs, and eggs dthreshold levels are; chlordane 0.1 mg/kg (CrelliR. 1989

Consumption

not exceed guidelines.

Non-Attainment: Requirements for full
attainment not met.

“New Trigger Levels for Chlordane in Fish-Revisedmb” Mo.
Dept. of Health inter-office memorandum. JunelldB9);
mercury 0.3 mg/kg based on “Water Quality Criterion
Protection of Human Health: Methylmercury” EPA-8R331-
001. Jan. 2001.
http://www.epa.gov/waterscience/criteria/methylnoeyémerctitl.
pdf; PCBs 0.75 mg/kg, MDHSS Memorandum August 3D&2
“Development of PCB Risk-based Fish ConsumptioritLim
Tables” and lead 0.3mg/kg (World Health Organization 1972
“Evaluation of Certain Food Additives and the Camiaants
Mercury, Lead and CadmiumWHO Technical Report Series
No. 505, Sixteenth Report on the Joint FAO/WHO Ekpe
Committee on Food Additives. Geneva 33 pp. Assessof
Mercury will be based on samples solely from tH®faing
higher trophic level fish species: Walleye, Saudeout, Black
Bass, White Bass, Striped Bass, Northern Pikeh&tat Catfish
and Blue Catfish. In a 2012 DHSS memorandum (abt y
approved, but are being considered for future LMi{Asions)
threshold values are proposed to change as follcwlgrdane 0.2
mg/kg ; mercury 0.27 mg/kg ; and PCBs = 0.540d leas not
changed, but they do add atrazine and PDBish Fillet
Advisory Concentrations (FFACSs) in Missouri).

" See section on Statistical Considerations and Appeix D.
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Appendix D

DESCRIPTION OF ANALYTICAL TOOLS USED FOR DETERMININ G THE STATUS OF MISSOURI WATERS (11" X 14” FOLD OUT )

Determining when waters are impaired

Determining wlen waters are no longer impaired

bottom where
velocity is less
than 0.5
feet/second.

stream is greater
than the sum of the
pfsd in the control
and 20 % more of
the stream bottom.
i.e., where the pfsd
is expressed as a
decimal, test
stream pfsd >
(control stream
pfsd)+(0.20)

Designated Decision Rule/ Criterion Used Significance Decision Rule/ Criterion Used | Significance
Analytes | Analytical Tool X with the Decision Level X with the Decision Level Notes
Use Hypothesis i Hypothesis
Rule (@) Rule (o)
Narrative Color Hypothesis Test}] Null Reject Null 0.1 Same Same Criterion 0.4
Criteria Two Sample, ongd Hypothesis: Hypothesis if Hypothesis
tailed t-Test There is no calculated “t” value
difference in exceeds tabular “t”
color between | value for test alpha
test stream and
control stream.
Bottom Hypothesis Test,| Null Reject Null 0.4 Same Same Criterion Same Criterion Note: If data is non-normal a
deposits | Two Sample, ong¢ Hypothesis: Hypothesis if 60% Hypothesis Significance | nonparametric test will be used as a comparis
tailed “t “Test Solids of Lower Confidence Level of medians. The same 20% difference still
anthropogenic | Limit (LCL) of applies. With current software the Mann-
origin cover mean percent fine Whitney test is used.
less than 20% | sediment
of stream deposition (pfsd) in

on
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Appendix D

DESCRIPTION OF ANALYTICAL TOOLS USED FOR DETERMININ G THE STATUS OF MISSOURI WATERS (11" X 14” FOLD OUT )

Determining when waters are impaired

Determining wlen waters are no longer impaired

Designated Decision Rule/ Criterion Used Significance Decision Rule/ Criterion Used | Significance
Analytes | Analytical Tool X with the Decision Level X with the Decision Level Notes
Use Hypothesis i Hypothesis
Rule (@) Rule (o)
Aquatic Life | Biological | For DNR Invert | Using DNR Reject Null Not Same Same Criterion Same

monitoring | protocol: Samplg Invert. Hypothesis if Applicable Hypothesis Significance

(Narrative) | sizes of 7 or less| Protocol: Null | frequency of fully Level
75% of samples | Hypothesis: sustaining scores
must score 14 or| Frequency of | on test stream is
lower. full sustaining | significantly less

i scores for test | than for biological
For RAM Fish | stream is the | criteria reference
IBI protocol: same as for | streams.
Sample sizes of T pig|ogical
or less, 75% of | iyiteria
samples must | reference
score less than | streams.
36.
For DNR Invert | A direct Rate as impaired if| 0.1 Same Same Criterion 0.4 Criterion Note: For inverts, the reference
protocol and comparison of | biological criteria Hypothesis number will change depending on which EDU
sample size of 8 | frequencies reference stream the stream is in (X%-5%), for RAM samples t
or more: between test | frequency of fully reference number will always be 70 (75%-5%j).
Binomial and biological | biologically
Probability criteria supporting scores i
i reference greater than five

For RAM Fish | streams will be| percent more than
IBI protocol and | made. test stream.
sample size of 8
or more:
Binomial
Probability.
For other Null Reject Null 0.1 Same Same Criterion 0.4
biological data an) Hypothesis, Hypothesis if Hypothesis
appropriate Community metric scores for
parametric or metric(s) in test stream are

e
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Appendix D

DESCRIPTION OF ANALYTICAL TOOLS USED FOR DETERMININ G THE STATUS OF MISSOURI WATERS (11" X 14” FOLD OUT )
Determining when waters are impaired

Determining wlen waters are no longer impaired

y

Designated Decision Rule/ Criterion Used Significance Decision Rule/ Criterion Used | Significance
Analytes | Analytical Tool X with the Decision Level X with the Decision Level Notes
Use Hypothesis i Hypothesis
Rule (@) Rule (o)
Aquatic Life nonparametric | test streamis | significantly less
(cont.) test will be used.| the same as for than reference or
a reference control streams.
stream or
control
streams.
Other Dependent upon | Dependent | Same Same Criterion Same
biological available upon Hypothesis Significance
monitoring to | information. available Level
be determined information.
by type of data
Toxic Not applicable No more than| Not applicable Not Same Same Criterion Same
chemicals one toxic applicable Hypothesis Significance
in water: event, toxicity Level
(Numeric) test failure or
exceedence of
acute or
chronic
criterion in 3
years.
Toxic Comparison of | Waters are For metals use Not Water is For metals use Not Compliance with Water Quality Standards
chemicals | geometric mean | judged to be 150% PEC applicable judged to be 150% of PEC applicable Note: In the case of toxic chemicals occurring
in to PEC value, or | impaired if threshold. The unimpaired if | threshold. The in benthic sediment rather than in water, the
sediments:| calculation of a | parameter PECQ threshold parameter PECQ threshold numeric thresholds used to determine the neg¢d
(Narrative) | PECQ value. geomean value is 0.75. geomean is value is 0.75. for further evaluation will be the Probable Eff¢ct
exceeds PEC, equal to or less Concentrations proposed in “Development ar{d
or site PECQ is than PEC, or Evaluation of Consensus-Based Sediment
exceeded. site PECQ Quality Guidelines for Freshwater Ecosystempg
equaled or not by MacDonald, D.Det al. Arch. Environ.
exceeded. Contam. Toxicol. 39,20-31 (2000). These

Probable Effect Concentrations are as followg:
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Appendix D

DESCRIPTION OF ANALYTICAL TOOLS USED FOR DETERMININ G THE STATUS OF MISSOURI WATERS (11" X 14” FOLD OUT )
Determining when waters are impaired

Determining wlen waters are no longer impaired

Designated Decision Rule/ Criterion Used Significance Decision Rule/ Criterion Used | Significance
Analytes | Analytical Tool X with the Decision Level X with the Decision Level Notes
Use Hypothesis i Hypothesis
Rule (@) Rule (o)
33 mg/kg As; 4.98 mg/kg Cd; 111 mg/kg Cr;
Aquatic Life 149 mg/kg Cu; 48.6 mg/kg Ni; 128 mg/kg Pb;
(cont.) 459 mg/kg Zn; 561 pg/kg naphthalene; 1170
pna/kg phenanthrene; 1520 pg/kg pyrene; 1040
png/kg benzo(a)anthracene, 1290 pg/kg
chrysene; 1450 pug/kg benzo(a)pyrene; 22,80D
pna/kg total polyaromatic hydrocarbons; 676
png/kg total PCBs; chlordane 17.6 ug/kg; Sum
DDE 31.3 ug/kg; lindane (gamma-BHC) 4.99
ug/kg. Where multiple sediment contaminants
exist, the Probable Effect Concentrations
Quotient shall not exceed 0.75. See Append{x
D and Section II. D for more information on the
Probable Effect Concentrations Quotient.
Temperatu| Binomial Null Reject Null Not Same Same Criterion Same
re, pH, probability Hypothesis: Hypothesis if the | applicable Hypothesis Significance
total diss. No more than | Type | error rate is Level
gases, oil 10% of less than 0.1.
and grease, samples exceed
diss. the water
oxygen quality
(Numeric) criterion.
Losing E.coli Binomial Null Reject Null 0.1 Same Same Criterion Same
Streams probability Hypothesis: Hypothesis if the Hypothesis Significance
No more than | Type | error rate is Level
10% of less than 0.1.
samples exceed
the water
quality
criterion.
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Appendix D

DESCRIPTION OF ANALYTICAL TOOLS USED FOR DETERMININ G THE STATUS OF MISSOURI WATERS (11" X 14” FOLD OUT )

Determining when waters are impaired

Determining wlen waters are no longer impaired

Designated Decision Rule/ Criterion Used Significance Decision Rule/ Criterion Used | Significance
Analytes | Analytical Tool X with the Decision Level X with the Decision Level Notes
Use Hypothesis i Hypothesis
Rule (@) Rule (o)
Human Toxic Hypothesis test: | Null Reject Null 0.4 Same Reject Null Same
Health — chemicals | 1-sided Hypothesis: Hypothesis if the Hypothesis Hypothesis if the | Significance
Fish in water confidence limit | Levels of 60% LCL is greater 60% UCL is Level
Consumption| (Numeric) contaminants | than the criterion greater than the
in water do not| value. criterion value.
exceed
criterion.
Toxic Four or more Null Reject Null 0.4 Same Reject null Same
chemicals | samples: Hypothesis: Hypothesis if the Hypothesis hypothesis if the | Significance
in tissue Hypothesis test | Levels in fillet | 60% LCL is greater 60% UCL is Level
(Narrative) | 1-sided samples or fish| than the criterion greater than the
confidence limit | eggs do not value. criterion value.
exceed
criterion.
Drinking Toxic Hypothesis test: | Null Reject Null 0.4 Same Reject null Same
Water chemicals | 1-sided Hypothesis: Hypothesis if the Hypothesis hypothesis if the | Significance
Supply (Numeric) | confidence limit | Levels of 60% LCL is greater 60% UCL is Level
(Raw) contaminants | than the criterion greater than the
do not exceed | value. criterion value.
criterion.
Non-toxic | Hypothesis test: | Null Reject Null 0.4 Same Reject null Same
chemicals | 1-sided Hypothesis: Hypothesis: if the Hypothesis hypothesis if the | Significance
(Numeric) | confidence limit | Levels of 60% LCL is greater 60% UCL is Level
contaminants | than the criterion greater than the
do not exceed | value. criterion value.
criterion.
Drinking Toxic Methods Methods Methods stipulated| Methods Same Same Criterion Same
Water chemicals | stipulated by stipulated by | by Safe Drinking | stipulated by | Hypothesis Significance
Supply Safe Drinking Safe Drinking | Water Act. Safe Level
(Finished) Water Act. Water Act. Drinking
Water Act.
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Appendix D

DESCRIPTION OF ANALYTICAL TOOLS USED FOR DETERMININ G THE STATUS OF MISSOURI WATERS (11" X 14” FOLD OUT )
Determining when waters are impaired

Determining wlen waters are no longer impaired

Criterion Used

Significance

Criterion Used

Significance

Designated Analytes | Analytical Tool Decision Rl.“e/ with the Decision Level Decision Rl.“e/ with the Decision Level Notes
Use Hypothesis i Hypothesis
Rule (@) Rule (o)
Whole Body | Bacteria Geometric mean| Null Reject Null Not Same Same Criterion Not
Contact and | (Numeric) Hypothesis: Hypothesis: if the | Applicable Hypothesis applicable
Secondary Levels of geometric mean is
contaminants | greater than the
do not exceed | criterion value.
criterion.
Irrigation & | Toxic Hypothesis test | Null Reject Null 0.4 Same Reject null Same
Livestock chemicals | 1-Sided Hypothesis: Hypothesis if the Hypothesis hypothesis if the | Significance
Water (Numeric) | confidence limit | Levels of 60% LCL is greater 60% UCL is Level
contaminants | than the criterion greater than the
do not exceed | value. criterion value.
criterion.
Protection of | Nutrients | Hypothesis test Null Reject Null 0.4 Same Same Criterion Same Hypothesis Test Note State nutrient criteria
Aquatic Life | in lakes hypothesis: Hypothesis if 60% Hypothesis Significance | require at least four samples per year taken n
(Numeric) Criteria are not| LCL value is Level the outflow point of the lake (or reservoir)
exceeded. greater than between May 1 and August 31 for at least fou

criterion value.

different, not necessarily consecutive, years.

" Where hypothesis testing is used for media othar fish tissue, for data sets with five samplefewaser, a 75 percent confidence interval aroundagiieropriate central tendencies will be used tordere use attainment status. Use
attainment will be determined as follows: (1)Hétcriterion value is above this interval (all v@dwvithin the interval are in conformance with thigerion), rate as unimpaired; (2) If the criterigalue falls within this interval, rate as
unimpaired and place in Category 2B or 3B; (3h# triterion value is below this interval (all vafuwithin the interval are not in conformance wfth criterion), rate as impaired. For fish tisghés procedure will be used with the
following changes: (1) it will apply only to sanep$izes of less than four and, (2) a 50% confidarteeval will be used in place of the 75% confiderinterval.

ear

=



